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W HEN TESTOSTERONE propionate is given 
intramuscularly to man there occurs 
regularly a depression in the urinary 
excretion of nitrogen, inorganic phosphorus, 
sulfate, sodium, potassium and chloride and a 
gam m body weight due chiefly to water re 
tamed in association with salts and protein 
Plus pattern of response varies little over a 
wide range of subjects tested including hypo 
gonad men (1, 2, 3, 4) and women (4), nor- 
mal men (2, 5) and women (2), aged men 
(6, 7) and the immature boy (8) In Cushing’s 
syndrome in women (9) and in the aged man 
with osteoporosis (7) calcium is retained with 
nitrogen and phosphorus This may not be 
peculiar to these conditions, however, and 
more protracted study of other subjects may 


Received for publication December 21, 1942 
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® The testosterone propionate (Oreton) and desoxycorti 
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Drs Eruin Schuenk and hlax Gilbert of the Schering Cor 
poration Bloomfield, N J 


well demonstrate the same process The rise 
in basal heat production with testosterone 
propionate has thus far been tv ell seen only in 
eunuchoids (1, 3, 10) but the protracted treat 
ment necessary to establish an indubitable 
change has not been undertaken in others 
Creatine excretion, when substantial or when 
sustained by creatine ingestion, may be de- 
pressed by testosterone propionate in the 
eunuchoid (1, 4), in the pubertal boy (8), and 
in the hypogonad woman (4) but the creatine 
tolerance of young boys (11) and normal men 
(12) has been reported to be uninfluenced 
With this exception the state of gonadal func- 
tion or the age of the subject seems to make 
relatively little qualitative difference in those 
metabolic responses to testosterone propionate 
which have been examined m sufficient detail 
Other glands of internal secretion, however, 
may conceivably be intermediaries in these 
reactions 

The striking analogies between the sodium 
and chloride retaining properties of the sex 
hormones and of several steroids of the adrenal 
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series (5, 13) at once suggest that testosterone 
may act through the adrenal cortex. The as- 
sociation of retention of nitrogen, inorganic 
phosphorus and potassium with that of sodium 
chloride and water in the testosterone effect, 
however, is unlike any known reaction to an 
adrenal steroid. The disposition of adrenal ex- 
tracts and desoxycorticosterone to promote 
potassium diuresis at once comes to mind as an 
illustration. Such a substance as corticosterone 
may induce nitrogen loss, apparently in the 
course of promotion of gluconeogenesis (14). 
The effect of some chemically unknown adrenal 
agent however may more nearly approximate 
that of testosterone. The general body growth 
and enhanced muscular development of the 
childish victims of adrenal cortical hyperplasia 
correspond to those seen in boys with interstitial 
cell tumors of the testis and bespeak anabolic 
influences from the adrenal not unlike those 
exerted by testosterone. It is not known 
whether the normal adrenal secretes such an 
agent. 

In this account we have attempted to assess 
the importance of the adrenal cortex as an 
intermediary organ in the metabolic response 
to testosterone propionate by study of a man 
and a woman with Addison’s disease. The sub- 
jects were maintained in good condition with 
added salt and desoxycorticosterone acetate. 

g ile we have no autopsy proof of complete 
ence of effective adrenal tissue in these 
pie, it is clear that these glands were too 
imperfect to sustain sufiicient secretion in re- 
sponse to the usual physiologic stimuli playing 
upon them. This does not exclude a conceivable 
reaction of residual tissue to the administered 
androgen but creates a presumption against it. 

METHODS 

The subjects were studied in the metabolism 
unit of the hospital where they received con- 
stant diets of sufficient caloric value to main- 
tain body weight on schedules of limited and 
fairly regular activity. Each subject received 
sodium chloride supplements and 1 to 1.25 mg. 
of desoxycorticosterone acetate in sesame oil, 
intramuscularly, daily. They were in good 
condition throughout the experiments. The 
methods of dietary control and the techniques 
of chemical analysis of urine and blood and 


measurements of respiratory metabolism wei 
the same as in our previous work (2, 3, 4) an 
need not be repeated here. 

PROTOCOLS 

T. K., was a 39-year-old man, a patient of Doctoi 
Martin Goldner and H. T. Ricketts who kindly pei 
mitted these studies. He was first seen in Augusi 
1941, suffering from fatigue, loss of weight (20 lb.’, 
difficulty in walking and recurrent attacks of nause 
and vomiting for 2 years. His skin was diffusely dark 
ened, with intensification about the genitalia. Th 
gums and buccal mucosa were pigmented. His bloo( 
pressure was 100/74 mm. Hg. The serum sodium \va 
126 and 120 milli-equivalents per liter, chloride 90 m 
eq. per liter, potassium 5.3 and 5.7 m. eq. per liter 
Urea nitrogen was 25 and 30 mg. per cent, non-proteii 
nitrogen 42 mg. per cent. Roentgen-ray examinatioi 
showed no evidence of pulmonary tuberculosis am 
no evidence of calcification of the adrenal glands. Thi 
testes, phallus and prostate glands were somewha 
small in size. 

The Addison’s disease was complicated by postero 
lateral sclerosis of the spinal cord with involvement o 
the lower extremities which were spastic with increasec 
tendon refle.xes, positive Babinski signs, ataxia anc 
diminished vibration sense (Dr. R. B. Richter). Bi 
lateral pes cavus was present. Roentgenograms showec 
multiple congenital anomalies of the lumbo-sacral re 
gion including failure of fusion of the posterior seg 
ments of lumbar 5 and sacral 1 with partial lumbariza- 

Table 1. Eepecx of testosterone propionate, 25 mg, 

DAILY, on several BLOOD CONSTITUENTS OF A MAN 
(r. K.) and woman (P. K.) WITH 
ADDISON’S DISEASE 


Day 

Hemat- 

ocrit 

vol.% 

Blood 
urea N 
nig.% 

Serum Na 
m.eq./liter 

Serum Cl 
m.eq./liter 

Serum K 
m.eq./liter 

T.K. 

1 


15.0 

136.0 

101.0 

4.75 

4 


14.6 

135.7 

100.6 

3.75 

6 


15.1 

138.8 

100.3 

4.35 

11 


11.7 

143.8 

104.7 

4.20 

13 


9.3 

140.4 

102.3 

4.60 

20 


13.8 

142.5 

101.8 

4.20 




P. K. 



1 

30 

13.3 

139.3 

106.1 

4.95 

8 

37 

12.9 

143,3 

106.7 

5.05 '■ 

10 

36 

9.6 

141.4 

105.0 

4.38 

14 

35 

9.5 

141.6 

102.6 

4.70 

16 

37 

10.1 

139.5 

103.7 

4.63 

23 


13.3 

138.1 

102.1 

4.45 


The androgen was given intramuscularly from day 6 
through day 11 in T. K. and from day 8 through day 13 m 
P. K. Enumeration of days as given in figure 1 and 2. 
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Fig 1 Effect of testosterone propio- 
nate on several urinary constituents, body 
weight, respiratory quotient and basal 
metabolic rate of the man (T A ) with 
Addison’s disease The subject was main 
tamed in good condition with salt supple 
ments and 1 mg of desoxycorticosterone 
acetate daily The dotted lines and the 
figures to the right thereof signify pre 
treatment baselines 



tion of the first sacral segment Myelography with an 
opaque medium at a later date showed no lesion of the 
spinal canal The spinal fluid was normal and Wasser 
*^ann and Kahn tests on the serum were negative 
There was no hematologic evidence of pernicious ane 
niia and free acid was found m the stomach after ad- 
niinistration of histamine 

In the interval between the first admission in Au 
gust, 1941, and March, 1942, he was maintained m 
fair to good general condition on desoxycorticosterone 


acetate by injection with little or no supplementary 
salt Toward the end of this period he took. 2 5 mg of 
desoxycorticosterone acetate daily and was troubled 
by occasional edema of the ankles 

In March, 1942, his response to testosterone pro 
pionate was studied For this purpose he was placed 
upon a diet of C 247, P 71, F 112, Cal 2280, yielding an 
estimated 114 gm N, 1 76 gm P, 0 96 gm S, 1 50 gm 
Na, 3 39 gm K To this was added 12 gm of NaCl 
daily at the table Fluid intake (2500 cc daily), includ 
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Fig. 2. Effect of testosterone 
propionate on several urinary 
constituents, body weight, re- 
spiratory quotient and basal 
metabolic rate of the woman 
(P. K.) with Addison’s disease. 
The subject was maintained in 
good condition with salt supple- 
ments and 1.25 mg. of desoxy- 
corticosterone acetate daily; 
1,32 gm. of creatine hydrate 
was ingested daily. The dotted 
lines and the figures to the right 
thereof signify pretreatment 
baselines. 


ing distilled drinking water, was kept constant in 
amount and composition. He received 1 mg. of desoxy^- 
corticosterone acetate daily intramuscularly. On this 
regimen he remained in good condition. His blood 
pressure ranged from 90/68 to 122/82, averaging in 
the neighborhood of 106/76 mm. Hg. The serum elec- 
trolytes and blood urea nitrogen, as seen in table 1 
were normal. In the two weeks preceding treatment 
with testosterone propionate, 7 measurements of respir- 


atory metabolism gave an average B.M.R. of --9 an 
an average basal heat production of 1539 Calories pi 
day. Twenty-five mg. of testosterone propionate m 
given intramuscularly in sesame oil daily from Apr 
16 through April 21. The data are recorded in figure 
and table 1. 

P. K. was a 39-year-oId woman referred to us k 
Dr. E. C. Wrightsman. She was first seen in August 
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1939, complaining of soreness of the tongue, recurrent 
vesicular lesions of the buccal mucosa for one jear 
darkening of the si m, faintness on arising m the 
morning, weakness for 3 months and loss of 19 lb of 
weight m the preceding two months She was dccplj 
pigmented there being a generalized browning of the 
skill with numerous smudges of deeper hue distributed 
over the face, neck elbows, knees and bads of the 
hands with strong brown markings in the lines of the 
palms There were numerous dark freckles cspeciall> 
on the forearms and sides of the neck T he mucosa of 
the lips was darkened and there were a few patches of 
pigment on the buccal mucosa and gum margins with 
darkish streaks on the tongue The few ajihthac on the 
buccal mucosa were not attributable to Addison’s 
disease, nor was the histor> of the sore tongue Her 
blood pressure was 116/58 ram Hg the s>«tolic pres 
sure declining 20 points on standing while the diastolic 
pressure remained unaffected The scrum sodium was 
then 137 m cq per liter, chloride 102 potassium 4 95 
There was no elevation of the blood urea nitrogen 
There were calcified legions in the right apex in the 
midportion of the right lung field and at the hila but no 
evidence of active tuberculosis There w as no cvidcnccof 
calcification m the adrenal area Menses were normal 
In the ensuing 3 j cars the patient has on the whole 
done well on moderate salt supplements and injections 
oi desox\ corticosterone acetate There have been 
bouts of nausea and vomiting and on one occasion, m 
association with a severe upper respirator) infection, 
'^he required emergency measures On another occa 
Sion nausea, vomiting and collapse followed discon 
tinuance of medication and an irregular schedule of 
living necessitated by the illness of her husband Her 
blood pressure at one time reached 80/65 but has 
usuallv ranged about 110/72 mm Hg The scrum so 
dium at one time was 128 m eq per liter but was usu 
all) normal Previous to these studies she was taking 
1 25 mg of desoxycorticostcronc acetate intramuscu 
larly dail) and about 3 gm of supplemcntar) ^alt 
In May, 1942 her response to testosterone propi 
onatL was studied For this she was placed upon a diet 
of carbohvdrate 238 protein 60, fat 94 calorics 2039, 
yielding an estimated 9 6 gm N, 1 16 gm P, 0 77 gm 
S, 3 30gm K, 0 82 gm Na To this 4 gm ofNaClwas 
added at the table and 6 gm of NaCI given in a 
flavored drink Her fluid intake including distilled 
drinking water was kept constant in amount (2100 cc 
oaily) and in composition, 1 32 gm of creatine h\ 
drate was given dail) She recen ed 1 25 gm of des 
oxycorticosterone daih, intramuscularly She re 
niained m excellent condition the blood pressure 
ranging from 104/72 to 114/84 mm Hg The serum 
electrolytes as given in tabic 1 w ere normal In the 2 
weeks preceding treatment with testosterone propio 
nate 6 measurements of respiratory metabolism gave 
an average B M R of —7, and an average basal heat 
production of 1250 Calories Twent) five mg of 
testosterone propionate was given dail) from June 
9 through June 14 The data are presented m 6g 
ute 2 and table 1 


DISCUSSION 

The pattern of response to testosterone pro 
pionate of the affected urinary constituents m 
a man (T K) and a woman (P K) laith 
Addison’s disease corresponds closely to that 
previously given for normal and hypogonad 
men and women The depression m urinary 
nitrogen e\cretion begins promptly in both 
subjects, is well sustained for the duration of 
treatment and disappears slowly during the re 
covery phase of the experiment without con 
spicuous loss of the retained material m the 
time studied The amount of nitrogen retained 
per kg of original body weight per day at the 
time of sustained maximum effect is 043 gm 
in the man and 0 39 gm in the w oman This 
approxnmates values for normal young men and 
women (2) and aged men (6) and is somew hat 
less than the responses given by hypogonad 
men (2) and the one hypogonad woman studied 
(4) Urinary inorganic phosphorus declined 
sharply in both subjects during treatment The 
discharge of the retained phosphorus during 
the recovery period in T K is not unique and 
was previously observed in an aged man (M L ) 
with intact adrenals (6) A decline in urinary 
sulfate was seen in P A (fig 2, table 2) during 
treatment Urinary potassium declined in both 
subjects although the effects were more dis- 
tinct in T K Although irregularities in urinary 
sodium excretion in T K somewhat mar the 
data, the conspicuous salt retention in both 
subjects under the influence of testosterone 
propionate was manifest and the loss of this 
retained salt was complete early in the recovery 
phase This is the usual course of events in 
those with intact adrenals, diuresis occurring 
while vestiges of nitrogen retention remain 
The salt and water retention further exempli 
fled by the rapid weight gams is more promi 
nent here than in other subjects This difference 
may be accounted for by the higher salt intake 
of the patients with Addison’s disease rather 
than by endocrinologic peculiarities The spon 
taneous creatinuna of T K was too slight to 
permit definition of a testosterone effect and 
the data are not given In P A , however, 
creatinuna was sustained at a high level by 
creatine ingestion and the usual depressing 
influence of the androgen was more distinct In 
neither instan ce was creatinine excretion altered 
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Basal heat production and the fasting re- 
spiratory quotients of the patients with Addi- 
son’s disease were as little modified by testo- 
sterone propionate as in those with intact 
adrenals studied in experiments of this dura- 
tion (2). It should be stressed once more that 
the calorigenic properties of testosterone pro- 
pionate observed in the eunuchoid often require 
several weeks for unmistakable demonstration 
( 3 ). 

The concentrations of sodium, potassium 
and chloride in the serum of the patients with 
Addison’s disease were unaffected by testo- 
sterone propionate (table 1) despite the reten- 
tion of these minerals. No significant hemodilu- 
tion as judged by hematocrit occurred in P. K. 
The depression of the concentration of urea 
nitrogen in both subjects is in all probability 
significant as it has been observed repeatedly 
before during treatment with this androgen. 
It is to be interpreted, we believe, as a reflec- 
tion of the reduction in protein catabolism 
under the influence of testosterone propionate. 

There is thus no reason adduced here for be- 
lieving that testosterone propionate exerts any 
of its metabolic effects indirectly through the 
adrenal cortex. It is quite possible, of course, 
that adrenal cortical function may be necessary 
for testosterone response in the sense that tis- 
sue deprived of adrenal hormones may react 
poorly. Since our subjects were kept in good 
condition with added salt and small amounts 
of desoxycorticosterone acetate we can make 
no comments on this latter point and pertinent 
experiments would be difficult of execution in 
man. It may be recalled that several of the 
metabolic effects of testosterone propionate 
were likewise well manifested in a eunuchoid 
suffering from a supra-sellar cyst, shown at 
autopsy to have largely destroyed the pituitary 
gland (1), and in dwarfs with multiple physio- 
logic evidence of hypopituitarism (15). The 
nitrogen-retaining action of methyl testoster- 
one was demonstrated in dwarfs with hypo- 
pituitarism and both the calorigenic properties 
of this androgen and the enhancement of 
creatinuria were demonstrated in a cretin (16). 
Thus far no other gland of internal secretion 
has been shown to be an obligatory inter- 
mediary organ in metabolic reactions to andro- 
gens in man. Corroboration from animal ex- 


periments in which participation of remnai 
tissue can be more readily excluded will 1 
awaited with interest. 

SUMMARY 

A man and a woman with Addison’s diseas 
maintained in good condition by salt suppl 
ments and by daily injections of desoxycort 
costerone acetate were given testosterone pn 
pionate intramuscularly, 25 mg. daily. T1 
characteristic metabolic effects of the androge 
including depression of urinary nitrogen, ii 
organic phosphorus, sulfate, sodium, potassiui 
and creatine, with gains in body weight wei 
well seen. The basal metabolic rates, fastin 
respiratory quotients and concentrations ( 
serum electrolytes were unaltered within tl 
time studied. No reason was adduced for suj 
posing that the adrenal cortex is a necessar 
intermediary in the metabolic response t 
testosterone propionate in man. 
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Addison’s Disease in a Seven-Year-Old Boy* 


Sidney Rosin, II D , and 
Seymour Friedman, M D 

From the Department of Pedt 
atrus, Los Angeles General Flos 
pital, Los Angeles, California 


C ASE REPORTS of classical Addison’s dis 
ease in children are infrequent Atkinson 
(1), reviewing the literature up to 1937, 
found 40 cases which he believed could be m 
terpreted as adrenal insufficiency Only 5 of 
these occurred m children under 10 years of 
age Since that time, there have been 5 addi 
tional cases noted in the literature Three of 
these have been classified in the syndrome of 
adrenal insufficiency associated with macro 
genitosomia (Butler et al , 2, Thelander and 
Cholffin, 3, Wilkins et al , 4) Anderson (5) in 
1942 reported the case of an 11-year old boy 
with primary Addison’s disease which he be 
heved was the result of primary atrophy of the 
adrenals Renshaw and Manning (6) observed 
a 12 year old boy who, at autopsy, proved to 
have tuberculosis of the adrenals 
Recently we have had under observation a 
7 year old boy with adreno cortical insuffi 
ciency, whose case report should perhaps be 
added to the growing literature on this subject 
Although the etiology is not definite, it is felt 
that the picture presented by the patient may 
be the result of primary or post infectious atro 
phy of the adrenal glands 

CASE REPORT 

G £ , 1 7 > ear old white male was admitted to the 
Communicable Disease Unit of the Los Angeles 
County Hospital on Aug 11, 1942 w ith the complaint 
of stupor and sleepiness for 4 days 

Two and one half months prior to admission, the 
patient’s parents first noticed that his skin was becom 
■og tan, apparently not related to sun exposure Con 


J(£oei\ed for publication January 4 1941 
Tins patient was observed m the Los Angeles General 
tiospital Endocrine Clinic under the direction of Dr E Kost 
snelton Associate Professor of Medicine University of 
southern California nhose observations and comments were 
ceply appreciated by the authors 


comitantl> , he developed marked enuresis, lost weight 
and fatigued readily at plaj This condition continued 
until 5 da>s before his entry to the hospital when he 
began to vomit everything eaten and gradually be 
came stuporous, for vhich he was brought to the hos 
pital On the day before admission he complained of 
headache and cramps m his legs 

The history revealed that when the patient was 2 
>ears old he suffered a severe attack of ‘pneumonia’ 
which ran a course of 10 weeks, during which period 
he maintained a ‘high fever’ of from 4 to 5 weeks At 
the height of his illness, numerous ‘hemorrhages’ of 
varjmg size appeared ‘under’ the skin and the bov 
'bled from the mouth ’ Subsequently, the hemorrhagic 
areas cleared, leaving a skm of normal appearance 
Two years prior to his present admission, the patient 
had ‘severe’ chicken po\, with ‘high fever’ present for 
5 weeks There appeared to be no sequelae to either ill 
ness except frequent periodic attacks of vomiting, 
related to upper respiratory infections At the age of 6, 
one year before coming under our observation, he had 
measles and pertussis, the latter lasting 6 weeks and 
being again aggravated by ‘high fever ’ The degree of 
fever in all instances was not known by the parents 
The patient was a full term normal infant, weighing 
8 pounds at birth and delivered spontaneously He 
was breast fed for the first 13 months, after which he 
was maintained on a regular feeding schedule and 
never became a feeding problem Orange juice and cod 
liver oil were added to his diet early and m adequate 
dosage At the age of 6 months he sat alone, while at 
the age of one year he began to walk He did not talk 
in complete sentences until after the age of 2 5 years 
His fir^t tooth did not erupt until after the age of 
one year with the exact date not known There is no 
history of immunization procedures 

As a younger child, the boy was always quiet and 
did not associate freely with other children However, 
he was active and apparently enjoyed playing by him 
self His appetite has alwa>s been good and his dietary 
habits have not been unusual except that during the 
last few years, and especiall} in the last year, he mam 
fested a marked fondness for salted crackers, sauer 
kraut and dill pickles, preferring these to candy 
Enuresis had been present almost all of his life 
This disturbance became more severe after the previ 
ousl> mentioned pneumonia and was especially severe 
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before the present illness which precipitated his ad- 
mission to the hospital. 

The family history is not particularly informative. 
His parents, both 31 years of age, denied venereal dis- 
ease, tuberculosis, epilepsy and all other significant 
diseases. Recent contacts with contagious disease and 
tuberculosis on the part of the patient were denied by 
both. Two siblings, a brother, age 9, and a sister, age 
6 j^ears, are living and well. The mother has had no 
other pregnancies. 



Fig. 1. G. E., age 7. Addi- 
son’s disease Note contrasts of 
color in nurse’s skin and that of 
the patient 

On admission, the patient’s temperature was 
100.8°F. by rectum, pulse 138 per minute, respiration, 
IS, and blood pressure 60/30 mm. Hg. He was a thin, 
tali, markedly dehj^drated white boy of the stated age 
of 7, in no acute distress but stuporous and apathetic. 
He laj*^ quietly in bed and was co-operative. A deep 
brownish pigmentation of the skin was noted as being 
present over the entire body with an accentuation in 
the folds and creases. His pupils were regular and equal 
and reacted to light and in accommodation ; there was 
no nystagmus and e.vtra-ocular movements were nor- 
mal. The tongue and buccal mucosa were dry. The 
■ < 1 'a and palatal mucosa presented small discrete 
of deep brownish-purple pigmentation. Passive 
t of the neck revealed moderate stiffness in 
few degrees of anterior flexion. Results of 
■ > of the heart and lungs were negative. 

. . was scaphoid and there was moderate 


tenderness in the right lower quadrant which subs 
quently was not noticed. There were no palpab 
masses in the abdomen. The genitalia were normal i 
all respects except for slightly increased pigmentatioi 
AU deep reflexes were hypoactive but equal and tl 
superficial reflexes were present and equal. There w; 
a doubtful Brudzinski sign and a suggestive Kernig 
sign bilaterally. 

Initial laboratory work disclosed a 75 per cer 
hemoglobin (Sahli), 4,660,000 erythrocytes and 5,00 
white blood cells with 70 per cent polymorphonudea 
cells and 30 per cent mononuclears; abnormal fora 
were not identified. The urine analysis was negativ 
for sugar, albumin and by microscopic examinatior 
The blood Wassermann and Kahn reactions were nega 
tive. Spinal fluid examination resulted in a bloody ta 
with the 6 cc. of grossly bloody fluid containing 33 
cells, 100 per cent of which were mononuclears Th 
pressure was under 50; Pandy test was two plus posi 
tive; and spinal chlorides were 650 mg. per cent. Oi 
culture no bacteria or acid-fast bacilli could be found 
The blood chloride level at this time was 436 mg. pe 
cent, sodium 320 mg. per cent, and potassium 32 mj 
per cent. One week after admission, another spina 
fluid examination revealed 10 cc. of xanthochromi 
fluid with a sediment containing many erythrocyte 
and an occasional lymphocyte. Pandy test was still t^^ 
plus positive while the chlorides were now 670 mg. pe 
cent. Culture for bacteria and acid-fast bacilli wa 
again negative. 

Two weeks after admission, the patient was trans 
ferred to the pediatric ward, service of Dr. Mil 
Brooks. There, with the boy asymptomatic and unde 
treatment, a repeated spinal fluid examination wai 
completely normal with the chlorides over 700 mg pe: 
cent and a culture again negative for all bacteria, in 
eluding acid-fast bacilli. At this time the blood sodiun 
was 292 mg. per cent, icteric index 7, and alburrin 
globulin ratio 4.9-2. 1. The basal metabolic rate was 
minus 27. A glucose tolerance test, by standard meth- 
od, revealed the following levels expressed as mg. per 
cent: fasting, 80; first hour, lost; second hour, 100, 
third hour, 103; fourth hour, 100; and fifth hour, 69 

Roentgenograms of the chest on two occasions did 
not reveal any abnormal findings. Flat film of the 
abdomen revealed the renal contours to be within nor- 
mal limits, the psoas shadows appeared normal, and 
there was no evidence of calcification in the suprarenal 
areas. A lateral film of the skuU demonstrated a nor- 
mal seUa turcica with no evident intracranial patho- 
logical changes. 

Ophthalmoscopic examination revealed normal 
fundi and refraction demonstrated normal vision. 
Punch biopsy of the skin demonstrated increased pig- 
mentation of the basal cell layer. 

At the time of admission, prompt relief from his 
symptoms followed the administration of adrenal 
cortical extract, intravenous salt and glucose. During 
his hospitalization the patient’s course was character- 
ized by frequent acute e.xacerbations of apathy, stupor, 
asthenia, nausea and vomiting, all associated with dis- 
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ontinuance of therapy as above. With the use of 
atramuscular adrenal cortical extract and adequate 
alt orally {parenterally in severe exacerbations), re- 
nissions invariably resulted with the boy becoming 
lert and manifesting a desire to play. No spontaneous 
emissions were noted. Evidence of meningeal irrita- 
ion gradually cleared after his entrance to the hos- 
lital, and all such signs were absent on admission to 
he pediatric ward. 

In view of the very strong probability that the 
latient was suffering from true Addison’s disease, he 
tas placed on a Cutler -Power-Wildcr (7) regime with 
he diet as recommended and the withholding of all 
hcrapy for several days. However, on the day before 
he urine samples were to be collected, the boy lapsed 
nto a severe crisis with profound asthenia and 
narked vomiting. Large doses of intravenous adrenal 
lortical extract (40 cc.), physiological saline solution, 
[lucose and sodium citrate were necessary to evoke a 
emission at this time. Within 24 hours vomiting 
eased and the patient’s weakness and apathy had dis- 
ippeared. In view of this crisis no further salt rcstric- 
ion tests were attempted. One week alter this episode, 
vith the patient receiving 10 cc. of adrenal cortical cx- 
ract intramuscularly daily, and a diet high in glucose 
ind salt, the blood chemistty revealed an NPN of 33, 
hlorides of 528, with sodium of 314 and potassium 28 
ng. per cent. 

Subsequently, the patient was given desoxycorti- 
losterone, 5 mg. daily, but received this only 3 dux’s, 
le being removed from the hospital at this time bc- 
:ause of his family’s urgent desire to return to their 
lomein Kansas. On the day of discharge, blood studies 
iisdosed an NPN of 31, chlorides of 500, with sodium 
)f 302 and potassium of 10.1 mg. per cent. At this time 
he packed cell volume was 31 mm., plasma volume 69 
ind corrected sedimentation rate 3 mm. per hour. The 
lemoglobin was now 62 per cent; 3,340,000 erythro- 
:ytes, and 4,700 white blood cells with a differential 
:ount of 56 per cent lymphocytes, 32 per cent neutro- 
ihils, 12 per cent stabs, no monocytes, eosinophils or 
)asophils. Reactions for the Mantoux test in concen- 
ration up to and including 0.1 mg. were all negative. 

The boy’s medication consisted primarily of the 
natural adrenal cortex hormone and later desoxy- 
mrticostcrone, with a moderately high carbohydrate 
liet and additional sodium chloride orally, except on 
Lhose occasions xvhen crises demanded intravenous 
iherapy. 

DISCUSSION 

The etiology of the Addisonian picture pre- 
'Cnted by this boy must remain hypothetical, 
^though it is generally conceded that the dis- 
-ase in the majority of such patients, both 
idults and children, is of tuberculous origin, 
Ais disease was never proven in the patient. 
The negative response to the Mantou.x test on 
I'vo occasions and the normal chest film miti- 
;atcs heavily against such a diagnosis. 


The early history, which we have empha- 
sized, of ‘hemorrhagic’ complications during 
the pneumonia episode, and subsequent stormy 
illnesses of varicella and pertussis xvith high 
temperatures, offers a probable and ready e.v- 
planation for adrenal atrophy. The adrenal 
gland is susceptible to degenerative, hemor- 
rhagic or inflammatory changes, such as may 
have occurred in the above disorders. It is be- 
coming more apparent that the incidence of 
atrophy of the adrenals is more frequent than 
has been generally accepted. Susman (S), for 
example, reviewed the literature and found 46 
cases of atrophy in 189 patients xvith Addi- 
son’s disease. In the individual series noted, the 
incidence of atrophy ranged from 10 to 50 per 
cent. Anderson’s recent case report was offered 
as being one of adrenal atrophy. In our own 
patient, a hemorrhagic diathesis at the age of 
2 may well have resulted in adrenal involve- 
ment with subsequent fibrosis and atrophy, 
xvhile the severe illnsesses of later life may, in 
themselves, have initiated such a process or 
contributed to the already present degenera- 
tion. If is of interest that dietary inclinations 
toward salty food manifested themselves early 
in life. These may well have been concomitant 
with early adrenal involvement. Richter (9) 
has shown that there is a prompt sodium chlo- 
ride craving in his adrenalectomized rats which 
is alleviated by administration of desoxycorti- 
costerone. 

The etiology of the meningeal irritation and 
spinal fluid changes remains obscure. Although 
at first it was felt that the probable explanation 
xvas tuberculous meningitis, the child’s course 
and the subsequent laboratory findings did not 
substantiate such a premise. It is felt, in retro- 
spect, that this acute meningeal episode hore 
no immediate relationship to the primary ad- 
renal deficiency in the patient, and that a lack 
of adrenal cortical hormone probably did not 
produce the meningeal symptoms. 

SUMMARY 

A 7-year-old white boy with pigmentation, 
clinical findings and crises resembling those of 
Addison’s disease is presented. An attempt to 
perform the Cutler-Power-Wilder excretion 
test resulted in severe crisis before the test 
could be completed. Clinical response toadreno- 
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cortical hormone and salt was prompt and ade- 
quate. The etiology remains obscure. It is hy- 
pothecated that adrenal damage occurring 
early in life from severe illness resulted in 
atrophy of these glands, However, tuberculous 
involvement has not definitely been disproven. 
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Value of Desoxycorticosterone Acetate in the 
Treatment of Peripheral Vascular Diseases 


Harvey H. Sirota, M.D. 

Brooilyii, New York 

I N THE TREATMENT of thiombo-angiitis ob- 
literans and of arteriosclerosis obliterans 
all will agree that successful therapy would 
encompass arrest of the disorder, maintenance 
of the circulation, and, if possible, increased 
circulation through the development of collat- 
eral vessels. Among the many methods and 
modalities of treatment advocated to achieve 
these results is the intravenous injection of a 
hypertonic solution of sodium chloride. A 2 to 
5 per cent solution is injected 3 times weekly 
in amounts of 300 cc. or less, over long periods 
of time. Promotion of collateral circulation is 
the special forte of this treatment, which in- 
creases the volume and lessens the viscosity of 
the blood, effects which may be enhanced by 
the osmotic action of the sodium chloride itself. 

Although no specific effect of this salt in 
throrabo-angiitisobliteransor in arteriosclerotic 
obliterans is claimed and although no defi- 
ciency in its ions has been shown to e.xist in 
these disorders, the remarkable benefits of salt 
therapy in many cases cannot be gainsaid. 
That salt metabolism is in some way inti- 
mately involved is apparent, and immediately 
invites speculation as to the possible role of the 
adrenal cortex which is concerned in regulating 
electrolyte metabolism. This gland becomes in- 
creasingly suspect when it is realized that the 
effect of its cortical hormone is to increase 
blood volume and lower blood viscosity. It is 
reasoned that a greater secretion of adrenal 
cortical hormone should increase the blood so- 
dium chloride, increase blood volume, and 
lower blood viscosity and therefore should, 
within limits, have the same effect in thrombo- 
angiitis obliterans and arteriosclerosis oblit- 
erans as does intravenous hypertonic sodium 
chloride solution. It follows that the beneficial 
effects of sodium chloride solution, which bene- 
fits, theoretically, could be produced also by 
Rereaed for publication June 15, 1942. 


increased adrenal cortical activity may actu- 
ally indicate an e.xisting hypo-adrenia. 

A comparison of the symptom complex of 
functional hypo-adrenia with the clinical pic- 
ture presented in cases of thrombo-angiitis ob- 
literans and arteriosclerosis obliterans, brings 
out a striking similarity. In common are the 
asthenia, muscle fatigue, sensitivity to cold, 
cold extremities, low rate of metabolism and 
hypotension. That, in these cases, a state of 
hypo-adrenia may exist suggests itself more 
and more, therefore, and would serve to explain 
further the beneficial effects of the salt solu- 
tion. If deficient cortical activity does exist, 
then the hormone synthesized by Steiger and 
Reichstein, besides influencing the distribution 
of electrolytes and fluids, may also exert a 
specific effect. With this in mind, experimental 
use of deso.xycorticosterone acetate in cases of 
thrombo-angiitis obliterans and arteriosclerosis 
obliterans seemed worthy of trial and an ac- 
count of its use in 20 such cases is herein re- 
corded. 

MATERIAL AND METHODS 

The method followed was to prescribe des- 
oxycorticosterone acetate in various unselected 
cases of thrombo-angiitis obliterans and of ar- 
teriosclerosis obliterans. With some patients 
the injection of the substance was the only 
form of treatment; the patients were allowed 
to continue smoking. The majority were pa- 
tients who had had various forms of treatment 
previously, including intravenous saline, and it 
was felt that improvement, if any, specifically 
due to desoxycorticosterone acetate could be 
judged on a comparative basis. Subjective im- 
provement was chiefly gauged by recording the 
number of blocks the patients could ivalk 
without pain, both before and after therapy. 
Clinical improvement was measured mainly by 
oscillometric and skin-temperature readings. 
The Pachon Boulitte oscillometer was used; a 
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McKesson Dermalor was employed in record- 
ing temperatures. Although room temperatures 
were not ideal, nevertheless by having each 
patient expose the feet for some time before the 
initial reading, with the room temperature ap- 
proximately constant, any great discrepancy 
was overcome. The readings were spaced so 
that there was one-half hour of rest before the 
first reading, followed immediately by the in- 
jection; one-half hour later the second reading 
was taken. Even though no exhaustive study 
of method or procedure was attempted, a care- 
ful reading of the case reports will show that 
the treatment was given a fair trial and that 
the study iras controlled as carefully as possible. 

CASE REPORTS 

Case 1. W. B., male; age, 41 j^ears, a Gentile of Ger- 
man descent. The onset of sj^mptoms occurred 17 years 
ago with coldness of both hands and feet, intermittent 
claudication and a history of migrating phlebitis. The 
left leg was amputated below the knee 14 years be- 
fore. The right foot showed trophic changes with a 
scarred, bulbous right big toe and absence of lanugo. 
No pulse was palpable around the anlde and there was 
marked plantar ischemia. Oscillometric readings 
ranged from zero to a faint trace. The blood pressure 
was 140 mm. Hg systolic, 90 diastolic; the urine was 
sugar free. The blood Wassermann reaction was nega- 
tive, the blood count within normal limits, blood chlo- 
rides 560 mg. per 100 cc. and roentgen-ra}^ study of the 
legs showed no calcification of vessels. 

The patient has been treated with saline 2 to 5 per 
cent and 300 cc., from once to 3 times weekl}' at vari- 
ous times for the past 10 years. Oscillometric readings 
showed that the main arterial tree was actually occlud- 
ing in the right leg, but that a sufficient collateral cir- ■ 
culation had developed for maintenance. 

He was given desoxycorticosterone acetate, 10 mg. 
intramuscularl}^ weeklj^, for a period of 6 months. He 
could walk 2 to 3 blocks without pain, initialfi'^, and 
this ability was maintained, although not improved 
upon. A drop in blood pressure was noted within 
hour after a desoxjmorticosterone acetate injection. 
Oscillometric readings showed an increase, ^ hour 
later, from a faint trace to a full 0.5. The patient’s con- 
dition was maintained subjectivefi' throughout this 
period with slight clinical improvement. 

Case 2. A. B., male; age, 40 3 "ears. Diagnosis, arteri- 
osclerosis obliterans. The intermittent claudication 
had been worse in the calf of the right leg for the past 
two months. He could walk about a mile without pain. 
He smoked occasionall)^ The feet did not feel cold. 
All vessels, e.vcept the left dorsalis pedis, were palpable 
around the ankles. There was bilateral plantar ische- 
mia; the oscillometric readings of the left ankle were 
4.5 and of the right ankle, 5.5. The blood Wassermann 
reaction was negative and the urine clear. Roentgen- 


Case 2. Readtngs dubing period of treatment 
WITH DESOXYCORTICOSTERONE ACETATE 

Before 0.5 hr. 
therapy alter 

Blood pressure, mm. Hg 150/80 ]3076S~ 

Skm temperature, °C., , 

rt. toe/left toe 25.5/24.5 32.0/32.5 

Oscillometnc readings, 

rt. anfcle/Jeft ankle 7. 0/8. 5 8. 0/8. 5 

raj'^ examination of the legs showed calcification of the 
blood vessels. 

The patient was given desoxj'corticosterone ace- 
tate, 10 mg. intramuscularly, twice weekly. He re- 
peatedly asserted that he felt much better after receiv- 
ing the medication. He was able to walk as far as 2 
miles at times without pain. He continued to smoke. 
The pulse of the left dorsalis pedis became palpable 
and oscillometric readings showed an increase. Of par- 
ticular note in this case, in which readings were made 
hour after an injection of desoxycorticosterone ace- 
tate, were: a) a fall in blood pressure, b) a rise in tem- 
perature readings of the skin of the feet, c) no change 
or slight improvement in oscillometric readings. 
After 6 months of therapy the patient could wait 
indefinitely'^ without pain. The oscillometric readings 
were maintained at a high level: right ankle, 8.0/left 
ankle, 8.0. The blood pressure reading showed a drop 
H hour after desoxycorticosterone acetate injections. 
The patient was grateful for what was being done for 
him. An increased collateral circulation need not have 
been achieved, but arterial spasm was overcome. 

Case 3. E. B., male; age, 60 years. Diagnosis, at- 
teriosclerosis obliterans. He complained for the past 
3 'ear of pain in the calf of the right leg after walking Yi 
to 2 blocks. He was not diabetic and smoked a pipe. 
On examination both feet were found to be cold. The 
were no palpable pulses around the ankles and the 
was plantar ischemia of the right foot on elevatio: 
Oscillometric readings were: right ankle, very' faini 
left ankle, 2.0; roentgen-ray e.xamination of the le; 
showed early sclerosis in both lower extremities. T1 
blood Wassermann reaction was negative and b’.oo 
chlorides were 456 mg. The skin temperature reading 
were: right toe, 19° C./left toe, 20° C. 

The patient was given desoxycorticosterone acc 
tate, 10 mg. twice weekly', as the sole form of treat 
ment. Smoking was continued. The latter part o 
January, after 4 months of treatment, he said he fel 
much better and that he could walk a distance of i 
to 8 blocks without pain. The skin temperature read 
ings were 24° C. in each foot. Recently he could wall 
as far as 10 blocks without pain; the pain when it 
came was not severe. 


Case 3. Re.adings during period of treatment 

WITH DESOXYCORTICOSTERONE ACETATE 


Before 

therapy 


0.5 hr. 
after 


ilood pressure, mm. Hg 
kin temperature, °C., 
rt. toe/left toe 
IsciBometric readings, 
rt. ankle/left ankle 


185/105 
26.5/25.0 
1. 5/3.0 1 


150/90 

25.2/26.1 
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Case 4 A U , fem'ilc, age, 67 years The patient 
had been i kno^^ n diabetic for the past 2 > ears Tor the 
preceding 4 uceks she had had pain in the left lower 
extremity when she walked as far as 1 to 2 blocks, and 
at night w hen m bed 1 he left foot w as colder than the 
right There w as left plantar ischemia on elevation and 
the posterior tibial arteries were not palpable Oscillo 
metric readings were right ankle, 0 5/left ankle, 0 5 
skin temperature, right toe, 25° C /left toe, 25° C The 
unne contained sugar (she attends the diabetic dime) 
fhe blood Wassermann reaction was negative and 
skiagrams of the legs showed calcification of the vessels 
m both extremities 

Treatment with deso\> corticosterone acetate, 10 
rag weekl>, produced no improvement She is highly 
sensitive and emotional and this therapj was discon 
tmued sooner than had been anticipated 

Case 2 H J , male, age, 43 jears Diagnosis, ar 
tcriosdero'sis obliterans There was an onset of pain m 
the sole of the left foot, and intermittent claudication 
developed 4 months ago The patient could walk a 
distance of 4 blocks without pain 
The general condition was good, the left foot colder 
than the right There was left plantar ischemia The 
pulse around the ankels was palpable with the e\ccp 
tion of that of the left dorsalis pedis Oscillomttnc 
readings were, nght ankle, 3 5 /left ankle, Q 25, sUn 
temperature readings, right toe, 33° C /left toe, 32° C 
The urine was clear, the Wassermann reaction nega 
tivc the blood chlorides were 475 mg Skiagrams of 
the legs showed arteriosclerotic changes in the vessels 
The blood pressure was 130 mm Hg systolic, 80 dias 
tolic 

The patient was given adrenal cortical extract 2 cc 
intramuscularly twice weekly There was subjective 
improvement, and he could walk as far as 10 blocks 
without pain However, there was no clinical improve 
ment Oscillometric and temperature readings showed 
a decrease rather than an increase from the original 
readings 

Case 6 M S , male, age, 41 years Diagnosis, 
thromboangiitis obliterans The patient gave a his 
tory of painful feet for the past 4 years for which he 
had been treated as due to flat feet For the past 6 
months his condition had become much worse There 
was no familial history of thrombo angiitis obliterans 
w of migrating phlebitis The hands w ere not affected 
He smoked 20 cigarettes daily 

On examination rubor in the left foot and atrophy 
0 the left leg were noted The right foot was pale No 
pulse was palpable around cither ankle and there was 
•lateral plantar ischemia on elevation Oscillomctnc 
readings were, right ankle, 0 0/left ankle, 0 0, si in 
temperature readings, right toe, 28° C /left toe, 29 5°C 
he urine was clear, the Wassermann reaction 
negative Skiagrams of the legs showed no evidence of 
^erosis The blood count was within normal limits 
he electrocardiogram showed no evidence of cardiop 
^ hy , the blood pressure was 120 ram Hg systolic, 80 
lastolic There was discoloration of the gum margins 


as in Addison’s disease, however, there was neither 
asthenia, nausea nor vomiting 

The patient was first given dcsoxj corticosterone 
acetate, receiving 10 mg intramuscularh twice 
wecU>, he was instructed to take a teaspoonful of 
salt daily This form of treatment was continued from 
Oct 24, 1940 to Jan 23,1941 He showed no improve 
ment whatsoever and as the case was far advanced, 
saline thcrapj was instituted It is of interest to note 
that there has been no improvement with saline 
thcrapj up to this time A return to treatment with 
dcsoxycorticostcrone acetate produced subjective im 
provement The clinical status however, remained un 
changed 

Case 7 J R, male, age, 50 >ears Diagnosis, ar 
tcnobclcrosis obliterans The onset of symptoms was 
1 \car ago with intermittent claudication of the calf 


Case 7 Readings puring i criod or treatment 
WITH DESOW corticosterone ACLTITE 



Before 

0 5 hr 


therapy 

after 

Blood pressure, mm Hg 

2(M/U0 

160/90 

Skin temperature C 

rt toe/lcft toe 

25/23 

25 a/26 5 

Oscillometric readings 

rt ankle/lcft ankle 

0 0/3 0 

0 0/4 0 

Readings after 

cassation of therapy 


Blood pressure mm Hg 

175/110 

150/90 

Skin temperature, C 

rt toe/left toe 

28/29 4 

28 4/30 8 

Osrillometric readings 

rt ankle/Jeft ankle 

0 O/o a 

0 0/a 5 


of the nght leg only, the patient could walk a distance 
of but 1 block without pain He smol ed 20 cigarettes 
dail> Both feet were cold No pulse was palpable 
around the ankles and he had right plantar ischemia 
Osallomctnc readings were, nght ankle, 0 0/left an 
kle, 2 5, skin temperature readings, right toe, 19° C 
/left toe, 21° C Skiagrams of the legs showed earlj 
sclerosis of the vessels The urine was clear, the Was 
sermann reaction negative and the blood chlorides 350 
mg per cent Dcsoxycorticostcrone acetate injected 
twice weekly intramuscularly for 6 months resulted in 
marked subjective and cluneal improvement The pa 
tient can walk about 10 blocks without pam and con 
tmucs to smoke 10 cigarettes dail> Oscillometric and 
skin temperature readings improved and it is interest 
mg to note that the blood pressure continued to fall, 
contrary to the general belief that the adrenal cortical 
hormone produces a rise m blood pressure in all cases 

Case 8 J D , male, age, 47 years Diagnosis, ar 
tenosderosis obliterans The patient reported pam in 
both heels for the preceding 6 months after walking a 
distance of 2 to 3 blocks He smoked 4 cigars dail> 
There was no histor> of migrating phlebitis On exam 
mation all arteries ajround the ankle were palpable 
There was bilateral coldness of the feet and bilateral 
plantar ischemia Oscillometric readings were right 
ankle 2 5/left ankle, 2 0 The urine was sugar free, the 
Wassermann reaction negative, the electrocardio 
gram, normal 
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The patient was given 300 cc. of 3 per cent saline 
intravenously weekly from May 16, 1940 to Oct. 24, 
1940, told to stop smoking and to take sitz baths fol- 
lowing Buerger’s exercises nightly. On this regime he 
did well. The symptoms markedly improved. He 
could walk as far as 2 miles without pain. The skin 
temperature readings were, right toe, 28° C./left toe 
27° C. The blood pressure was 110 mm. Hg systolic, 70 
diastolic. 

From Oct. 24, 1940 to Jan. 23, 1941 he was given 
desoxycorticosterone acetate, 10 mg., intramuscularly 
weekly with 60 grains of sodium chloride daily by 
mouth. He claimed that the improvement had been 
maintained. He could still walk 2 miles without pain. 
After a further period of 4 months of this therapy 
he could walk without pain and considered himself 
very much improved. After therapy with desoxycorti- 
costerone acetate the blood pressure was 110 mm. Hg 
systolic, 70 diastolic; the skin temperature readings 
were, right toe 27.4° C./left toe, 27.0° C. The oscillo- 
metric readings were, right ankle, 4.0/left anlde, 4.0. 

Case 9. J. D., male; age, 43 years. Diagnosis, arteri- 
osclerosis obliterans. The onset of symptoms had oc- 
curred 5 years ago with pain, chiefly of the left foot 
and ankle. He could walk a distance of but 1 block 
without pain. There was no history of migrating phle- 
bitis nor a familial history of thrombo-angiitis obliter- 
ans. He smoked 3 packs of cigarettes per week. 

On examination the left foot was found to be colder 
than the right. The right anterior tibial artery was pal- 
pable but no other vessels around the ankles were left. 
There was left plantar ischemia and the oscillometric 
readings were, right ankle, 2.0/left ankle, 0.75. The 
skin temperature readings were, right toe, 25° C./left 
toe, 25.5° C. 

The urine was clear and the blood Wassermann re- 
action negative. A skiagram of the legs showed early 
calcification of vessels. He was given desoxycortico- 
sterone acetate, 5 mg. weekly; later this was increased 
to 10 mg. twice weekly. In 2 months he could walk 
about one mile without pain. After 6 months he was 
able to walk several miles without pain and said he 
was a ‘new man.’ The oscillometric readings increased 
slightly in the right ankle but decreased in the left. 
Six months after the institution of treatment the read- 
ings were: blood pressure, 130 mm. Hg systolic, 80 di- 
astolic; skin temperature, right toe, 29° C./left toe 
29.5° C.; oscillometer, right ankle, 3.0/left ankle, 0.5. 

Case 10. M. S., male. Symptoms and signs of ar- 
teriosclerosis were present. He complained of heaviness 
and weakness of both thighs, pain in both legs and 
feet, and general fatigue. Salicylates and tonics which 
had been given him in another clinic had not helped the 
condition. Examination of the legs revealed no trophic 
changes. The right foot was colder than the left; all 
pulses around the ankles were palpable, but there was 
slight left plantar ischemia. Oscillometric readings 
were, right ankle 0.5/left ankle, 0.5; temperature read- 
ings, right toe, 31° C./left toe, 32° C. 

The urine was free of albumen and sugar; the blood 


Wassermann reaction was negative; an electrocard 
gram revealed a normal cardiac status with a bio 
pressure of 135 mm. Hg systolic, 70 diastolic. A sk 
gram of the legs showed early sclerosis of the blood v 
sels. He was given 2 per cent saline intravenously, 3 
cc., sitz baths and Buerger’s exercises daily and r 
allowed to smoke. This treatment was maintained i 
many months with only slight improvement. Desox 
corticosterone acetate, 10 mg. intramuscularly was i 
stituted in place of the saline. The patient improv 
generally, the fatigue lessened and he walked bett( 
without pain and for longer distances. The blood pn 
sure did not vary, the skin temperature readings i 
mained about the same, but, contrary to most casi 
the oscillometric readings increased from time to tii 
without maintaining the upper levels, showing th 
spasm of the vessels had been temporarily relieved. 

Case 11. B. M., male; age, 56 years. Diagnosis, a 
teriosclerosis obliterans. There was pain in the le 
thigh and calf on taking 5 steps; the onset occurn 
about 3 years ago. He smoked 10 cigarettes daily. C 
examination the feet felt cold and no pulse around tl 
ankles was palpable. He had marked left plantar i 
chemia on elevation (Samuels’ test) and oscillomeh 
readings of right ankle 1.5/left ankle 0.0; skin tempe 
ature readings, right toe 20° C./left toe 20° C. 

The urine gave a slight trace of albumen but i 
sugar. The blood Wassermann reaction was negativ 
the blood chlorides 410 mg. per 100 cc. and blo( 
cholesterol 180 mg. Roentgen-ray examination show£ 
moderate sclerosis of the arteries of both legs. The p; 
tient was told he could continue smoking and receivf 
10 mg. of desoxycorticosterone acetate twice weekl 
while taking a teaspoonful of salt daily. After 7 montl 
of therapy there was no marked subjective improvi 
ment. Clinically there was some evidence of improvf 
ment. The blood pressure was 140 mm. Hg systolii 
75 diastolic; oscillometric readings, right anlde, 1.5/leli 
ankle, 0.0; skin temperature readings, right toe, 
27.8° C./left toe 29.0° C. The increase in temperature 
readings would seem to indicate peripheral vasodilata- 
tion. 

Case 12. J. K., male; age, 47 years; Jewish male of 
Polish extraction. Diagnosis, thrombo-angiitis obliter- 
ans. The onset of symptoms occurred in 1935 when, 
due to massive gangrene of the left foot, that leg was 
amputated. Since then there has been claudication 
pain in the calf of the right leg enabling him to wall 
only 1 to 2 blocks without stopping. The right foe 
was cold but showed no trophic changes. No puls 
could be felt around the ankle and there was marko 
plantar ischemia on elevation. Oscillometric reading 
around the right ankle have varied from zero to 1.0 n 
the past few years. The roentgen-ray findings werf 
negative; the urine was clear; the blood Wassermanr 
reaction negative; the blood study showed 103 
cent hemoglobin, red blood cells 4,850,000, white bloo 
cells 7,800; the differential count xvas normal. 

He has remained under treatment for several yea^ 
since the amputation, receiving the usual advice 
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Case 13 Rr\oiNGS during period or trlatuint with DisoxYcoRiirosTERONi: acetate 

Betorc 0 5 hr Rcfort 0 5 hr Before 0 5 hr 
therapy iftcr thenp> after therapy after 


Blood pressure, mm Hg 

Skin temperature *C , rt toe/lcft toe 

Oscillometnc readings rt ankle/left ankle 


116/70 
6 0/7 0 


110/70 
7 0/7 0 


105/70 10V65 105/60 

21 0^25 5 23 8/22 2 30 5/33 0 
6 0/8 5 


105/70 
31/33 5 
0 0/9 0 


Case 14 Rn \dings during course of trlitment wthi desovycorticostfrove acet\te 

Before 0 5 hr Before 0 5 hr 

therapy after therapy after 


Blood pressure, mm Hg 

Skin temperature ®C , rt toe/left toe 

Oscillometnc readings rt ankle/leU anVle 


120/75 110/70 105/70 105/7o 

22 5/21 8 24 8/24 S 21/21 21 8/21 2 


efrain from smoking, he has taken Buerger’s exercise 
indsitz baths, and in addition, intravenous saline, 300 
c \arjing from 2 to 5 per cent He was also given 
tissue extract for a period of time but felt better when 
taking the saline He had poor arm veins so that the 
external jugular veins were being used for the injcc 
tions — not without some misgiving He "as given 
Je'iox} corticosterone acetate, 15 mg intramuscularly 
3 times weekl) for several months Skin temperature 
readings were not recorded but blood pressure and 
oscillometnc readings were made frequently before 
and yi hour after the desoxycorticostefone acetate 
injections Following most of the injections there was 
a drop m blood pressure of 10 to 20 points There was 
never a rise m blood pressure OsciUometnc readings 
jhowed no increase after the injections and ranged 
between 0 5 and 1 0 at the right ankle Some days he 
felt better than other days and reported he could walk 
as much as 3 blocks without having to stop He ex 
penenced thirst and a salty taste m his mouth after 
the injections, similar to that following saline therapy 
No definite improvement was obvious but the patient 
maintained that he felt better at times, although not 
consistently so The desoxycorticostcronc acetate m 
jections may have maintained his system m the same 
state as did the saline injections, but it is possible that 
some of his sense of well being was psychological 

Cflstj 13 J H , age, 30 >ears, male, Gentile with a 
history and symptoms suggestive of thrombo angiitis 
obliterans The onset of symptoms occurred 8 years 
S-go but the Tight foot has become really troublesome 
only recently A historj' of migrating phlebitis was ob 
tamed He could not walk more than 10 to 15 blocks 
without pain He was a pipe smoker On examination 
the feet had a good color, there were no trophic 
changes, the right foot felt colder than the left, and 
pulsations of the dorsalis pcdis, anterior tibial and pos 
tenor tibial arteries, although felt in the left foot, 
fCould not be palpated in the right foot Plantar 
ischemia on elevation could be discerned on the right 
foot Oscillometnc readings were, right aukle, 5 5/left 
ankle, 8 0 The heart findings were normal, the unne 
clear, blood Wasserraann reaction negative and roent 
gen ray study showed no calcification of blood vessels 
Eollowing therapy with intravenous salme he felt very 
much improved and could walk great distances He 
"as then given desoxycorticosterone acetate, 10 mg 


intramuscularly twice weekly to sec if this improve- 
ment could be mainlamcd During this trial period the 
condition did not regress but he was never quite as 
happ> as when receiving saline therapv 

Case 14 M M , male, age, 47 >ears Diagnosis, 
arteriosclerosis For the past 4 j ears he has had pain 
in the buttocks with claudication pam m the calves of 
legs after walking one block In the past 2 jears the 
symptoms have become progressively worse He 
claimed to have stopped smoking in recent years On 
examination of the lower extremities, there were no 
trophic changes, both feet were cold, the right more so 
than the left, both anterior tibml arteries were faintly 
palpable but neither the posterior tibial nor dorsalis 
pedis pulse was felt He had bilateral plantar ischemia 
and the oscillometnc readings were zero at either 
ankle The urine was sugar free but showed a slight 
trace of albumen, the blood Wassermann reaction was 
negative and roentgenograms of the legs revealed calci- 
fied plaques in the upper tibial arteries Cardiac exam 
ination and electrocardiogram showed myocardial in 
farction with insufficiency and coronary dosure 
He was given the usual instructions and received 
tissue extracts by intramuscular injections Intrave 
nous saline could not be used in this case because of the 
cardiac status He obtained no relief with the tissue 
extracts so that desoxycorticosterone acetate, 10 mg 
intramuscularly twice weekly, was substituted Dur 
mg an 8 months’ trial varied results were obtained 
Blood pressure, temperature, and oscillometnc read- 
ings were made at intervals At times he felt improved, 
on which occasions there was a drop in blood pressure 
with a rise m temperature following treatment with 
desoxycorticosterone acetate 

For a penod of two months he was given a combina- 
tion of 5 mg of desoxycorticosterone acetate and 0 5 
cc of tissue extract, intramuscularly During this pe- 
nod It seemed that general improvement had been 
greater with desoxycorticosterone acetate therapy 
alone It is to be noted that for a patient with this de- 
gree of artiosclerosis, the blood pressure can be con- 
sidered low 

Case 15 I L , male, age, 55 years Diagnosis, ar- 
tcnosderosis obliterans He has had diabetes for the 
past 8 years and presented himself complaining of 
daudication pain m the calf of the right leg after walk- 
ing a distance of 2 to 3 blocks The onset of symptoms 


146 


HARVEY H. SIROTA 


Volume J 


Case 15. Readings during the course or treatment with desoxycorticosterone acetate 



Before 

therapy 

0.5 hr. 
after 

Before 

therapy 

0.5 hr. 
after 

Blood pressure, mm. Hg 

Skin temperature, °C., rt. toe/left toe 
Oscillometric readings, rt. ankle/left ankle 

154/80 
33/33 
1.5/2. 5 

154/80 

33.2/33.2 

3. 0/3.0 

150/85 
32/32.8 
1.5/2. 5 

155/85 
32.6/33.4 
1.5/3 5 


was 6 months earlier. He smoked between 1.5 and 2 
packs of cigarettes per day. On physical examination, 
there were no trophic changes; the feet were of good 
color and the right dorsalis pedis and right and left 
anterior tibial arteries were palpable. Had had plantar 
ischemia in the right foot and the skin temperature 
readings in both the right and left toes were 33° C. 

The oscillometric readings were, right ankle 1.5/left 
ankle 2.5. The urine analysis gave normal results, the 
blood Wassermann reaction was negative; roentgeno- 
grams of legs showed no calcification and electrocardio- 
grams showed some myocardial damage. The blood 
chlorides were 538 mg. 

The usual advice was given and treatment con- 
sisted of deso.xycorticosterone acetate, 5 mg., 2 times 
weekly. Blood pressure, temperature readings and 
oscillometric readings were made from time to time 
both before and 0.5 hour after the desoxycorticoster- 
one acetate injections. On only two occasions did a rise 
in blood pressure occur. At all other times there was a 
lowering or no change after the injections. The major- 
ity of the skin temperature readings showed a rise 
from .2 to 1.4° C. Oscillometric readings either re- 
mained the same or showed an increase. 

Subjectively, he could walk longer distances with- 
out pain — as much as 5 or 6 blocks. However, he was 
never completely free from pain so that often he 
would come in saying he felt no better. In this case 
the readings showed clinical improvement when the 
patient complained he felt no better. 

Case 16. A. K., male; age, 50 years. Diagnosis, ar- 
teriosclerosis obliterans. He has had trouble with his 
feet for about a year and a half and could walk but 4 
to 5 blocks without pain. He also complained of burn- 
ing and tingling of the feet. He smoked 40 cigarettes 
daily. There were no tropic changes of the feet and no 
varicosities. The feet felt warm to the touch. He had 
bilateral plantar ischemia which was more marked on 
the left foot. No peripheral pulse was palpable. Oscil- 
lometric readings were, right ankle, 0.5/left ankle, I.O. 
The results of urine analysis were normal and the 
blood Wassermann reaction was negative. Roentgen- 
ray examination of the legs showed calcification of the 
blood vessels. 

Besides the usual advice and home treatments he 


Case 16. Readings at one time during course of 
treatment with desoxycorticosterone acetate 



Before 

0.5 hr. 


therapy 

after 

Blood pressure, mm. Hg 
Skin temperature, °C., rt. 

125/70 

130/90 

toe/left toe 

Oscillometric readings, rt. 

29.4/29.4 

31.5/31.4 

ankle/left ankle 

1.25/0.5 

1.25/0.5 


was given intravenous saline for several months, lu'fii 
no improvement resulting either clinically or subjec- 
tively. He was then given desoxycorticosterone ace- 
tate and he said that he felt somewhat improved. 

Case 17. A. K., male; age, 58 years. He has had 
trouble with his feet for 12 years but first reported to 
the clinic 5 years ago. At that time he could walk a 
distance of 4 or 5 blocks without pain and there uas 
no involvement of the upper extremities. After 3 

Case 17. Readings at one time during the period of 
treatment ivith desoxycorticosterone acetate 


Before 0.5 hr. 

therapy after 

Blood pressure, mm. Hg 110/70 115/70 

Skin temperature, °C., rt. 

toe/left toe 31.8/32.2 33.4/34.4 

Oscillometric readings, rt. 
ankle/left ankle 0.0/0. 5 0.0/0. 5 


months of treatment with diathermy and tissue extract 
he stopped attending the clinic, returning only when 
he could walk but one-half block without pain in the 
feet and calves of the legs. On physical examination 
there was no trophic changes; the pulse around the 
ankles was not felt and he had bilateral plantar i' 
chemia. Oscillometric readings, right ankle, 0.0/leIt 
ankle, 1.0. The urine analysis gave negative results 
the blood Wassermann reaction was negative and 
roentgen-ray examination showed no calcification ol 
tibial vessels. An electrocardiogram revealed myo- 
cardial damage, probably with coronary involvement 

For 3 months he received mecholyl iontophoresi', 
diathermy and tissue extract but his condition progies 
sively became worse. These treatments were stopped 
and he was given desoxycorticosterone acetate, 5 rag , 
intramuscularly twice weekly. For 3 months the;£ 
treatments also failed to give relief. He was then given 
both desoxycorticosterone acetate and tissue extract 
During a two-month trial of this therapy he felt im 
proved. He no longer has pain -while resting; he car 
walk longer distances and the pain is not as severe a- 
previously. There are no marked changes in blor® 
pressure, skin temperature, and oscillometric reading 
For his age and general condition, the blood pressurr 
can be considered low. In this case, a drop in bloC" 
pressure following the desoxycorticosterone acetalf , 
injections was never observed. 

Case IS. H. S., male; a.ge, 52 years. He original!' ^ 
complained of pain in the right foot and calf 8.5 y 
ago. He smoked about 20 ciprettes a day and gave 
history of migrating phlebitis. A diagnosis of throffl ^ 
angiitis obliterans was made at that time and he i 
proved with saline therapy. He stopped 1 . 

about 8 years and recommenced smoking. He 
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well until receiitl} when he complained of pam in the 
left foot and calf on walking On examination the feet 
were of good color with no trophic changes or ulccra 
tion The right dorsalis pedis arter> was palpable but 
no other pu^e around the ankles was felt He had 
marked bilateral plantar ischemia The skin tempera- 
ture readings were, right toe, 27 2® C /left toe, 26 4® C 
The o^cillomctnc readings were, right ankle, 5 0/icft 
ankle, 0 5 The urine was normal and the blood Was 
«ermann reaction was negative Roentgenograms 
showed no calcification of vessels 

Case IS Re\dings \tosltimf dlrinc Tire tfriou of 

TREATirEM WITH DESOXXCORTICOSTl RONE \CLT\TF 

Before 0 5 hr 

therapj after 


Blood pres'^ure mm Hg 150/70 145/70 

Skin temperature, ®C , rt 

toe/left toe 30 2/30 0 33 2/31 0 

Oscillometric readings, rt 

ankle/left ankle 5 0/0 2a 4 5/0 5 

He was given saline thcrapj but could walk a dis- 
tance of onh one block without pain Therap> with 
desoxj corticosterone acetate, 5 mg intramuscularlj, 
three timca weeklj was then instituted During this 
period he felt better He could w alk a distance of 3 to 5 
iblocks without pain 

i There w ere no marked clinical changes, although the 
ntemperature readings steadil) improved and remained 
Lit higher levels The blood pressure varied and was ns 
tow as 120/75 mm Hg 

Case 19 J G , male, age, 65 >cars Diagnosis, ar 
tenosclerosis obliterans For the past 4 months he has 
had pain in both feet and could walk only one half 
block The pam in the right foot was more severe than 
m the left He smoked about 20 cigarettes dai1> On 
physical examination, varicosities in both legs were 
found, but there were no trophic changes The pulse 
of the left dorsalis pedis artery wns palpable The right 
foot was colder than the left with marked bilateral 
dorsal and plantar ischemia The osallometric readings 
were right ankle, 0 0/lcft ankle 1 0 The skm tem 
perature readings v\crc, right toe, 30 6® C /left toe, 
•32 8° C The urine was normal as was the blood Was 
isermann reaction Roentgenograms revealed no ap 
f preciable vascular calcification in either leg 
1 The patient was allowed to continue smoking while 
^receiving desoxycorticostcronc acetate injections, 5 
Jmg intramuscularly twice wccklj After a two month 
>tnal he reported no subjective improvement, although 
[.Jie felt that his condition was getting no worse The 
uOsciUometnc readings at this time showed some m 
icrease, right ankle, 0 0/Ieft anUe 1 S 

He was then given tissue extract The condition is 
becoming progressively worse He has to stop several 
j bmes while walking one block 

, Case 20 M S , male, age, 62 years ^Diagnosis 
[^arteriosclerosis obliterans He complained of pain and 


coldness of the left foot for the past 5 months The 
pam in the left foot came on after walking about 5 
blocks He smoked 7 or 8 cigarettes daily He had no 
varicosities or trophic changes I he feet w ere cold, both 
left and right No pulse was palpable around the 
ankles and there was left planter ischemia Ihc oscil 
lomctric readings were right ankle, 6 0/left ankle, 0 0 
There was a faint trace of albumen m the urine The 
blood Wassermann reaction was negative Roentgeno 
grams of the legs showed no calcification and an elec 
trocardiogram revealed no patholog) The blood pres 
sure was 175 mm Hg systolic, 80 diastolic 

Ihcrapv with desoxycorticostcronc acet itc 10 mg 
intramuscularly for 3 months, produced no improve 
ment in the symptoms There developed, however, 
a positive oscillometric reading, right ankle, 6 0/left 
ankle, 1 0 

CONCLUSIONS 

1 The beneficial phy siologic effect of hyper 
tonic solutions of sodium chloride intrave- 
nously m thrombo angntis obliterans and arte 
nosclcrosis obliterans can, within limits, be at 
tamed by intramuscular injections of desoxy- 
corticosterone acetate 

2 The desoxycorticostcronc acetate often 
appears to lower blood pressure, more often 
It may cause an increase in local skin tempera- 
ture and occasionally an increase in oscillomet- 
nc readings A permanent lowering in blood 
pressure was not obtained There is no doubt 
that rest was a contributing factor in those 
cases in which the blood pressure was lowered 

3 Because results m 20 cases of peripheral 
vascular disorders have been encouraging more 
extensive clinical trials of desoxycorticosterone 
acetate should be undertaken 

4 Desoxycorticosterone acetate cannot be 
regarded as a substitute for intravenous saline 
therapy, but it may serve as an excellent ad- 
juvant for those clinicians who favor this form 
of treatment It is useful in those cases in which 
intravenous technic or sudden increases in 
blood volume arc contraindicated 

2801 Bcicrly Road 
Brooklyn f New York 

The desoxycorticosterone acetate (Doca) used in this 
study was supplied by Roche Organon Inc Nutley N J 
through the courtesy of Dr C James 

The case reports were obtained Jrom Peripheral Artemi 
Disease Clinics Fourth Division Bellevue Hospital New 
York City, and Stuyvesant Polyclinic New Xork City, Dr 
Saul S Samuels, Chief 
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'r T HAS long been known that there is a rela- 
tion between nutrition and fertility. De- 
generative effects on the reproductive 
organs were among the most striking changes 
noted in early Avork on deficiencies of vitamin 
A, the vitamin B complex and vitamin E (1, 
2, 3). Among these, the B vitamins have re- 
ceived less attention in this respect than the 
other two. Changes in the reproductive system 
in vitamin B deficiency have been variously 
attributed to an associated vitamin E deficiency 
and to the inanition which occurs in depletion 
of the B vitamins. 

With the isolation, identification and syn- 
thesis of various factors of the B complex, re- 
investigation of the early work has already 
yielded further information. Lepkovsky and 
Krause (4) found in the study of pantothenic 
acid deficiency that if control animals were re- 
stricted in food intake so that their body 
weight approximated that of animals deficient 
in pantothenic acid, the percentage difference 
in the weight of the testes in the two groups 
exceeded several-fold that in body weight or 
food intake. 

Among a group of male patients examined 
by us during the past year because of sterility, 
we were impressed by the presence, in several, 
of lesions indicative of more or less severe 
vitamin B deficiency such as glossitis, stomati- 
tis and lesions of the skin. These men com- 

Received for publication December 7, 1942, 

Presented before the Clinical Staff of the Beth Israel 
Hospital, New York, November 4, 1942. 

1 Aided by a grant to one of us (M. S. B.) from the 
Winthrop Chemical Company, Inc. 
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plained of headaches, irritability, insomnia; 
mental depression, easy fatigability and lum- 
bar backache. Although all but one appeared 
well-nourished, they gave histories of subsist- 
ence on grossly inadequate diets for many 
years. 

We were led to attempt nutritional therapy 
in these patients not only because of the knoEH 
relation of nutrition and fertility but also 
because of the experimental finding by one o( 
us (M. S. B.) that the liver loses its ability to 
inactivate estrogen in deficiency of the vitamin 
B complex (5, 6, 7). In contrast, the inactiva- 
tion of androgen in the liver was not signifi- 
cantly affected in B avitaminosis (8). The 
excess of free estrogen and the alteration in the 
estrogen-androgen equilibrium which thus re- 
sult might be expected to affect adversely 
spermatogenesis as well as other functions of 
the endocrine system. 

In male patients with cirrhosis of the liver, 
now known to result from nutritional de- 
ficiency, Glass, Edmondson and Soil (9) have 
shown that there is a considerable excess of 
estrogen in the urine and that all, or almost all 
of it appears in active, uncombined form; the 
amount of androgen in the urine was less thin 
that of normal control males, and none of h ■ 
appeared in free form. The patients studied h} ■ 
Glass and his associates had testicular atroph)’: ■ 
gynecomastia or both. 

None of the patients included in the group ■ 
to be reported here had gynecomastia, but tv® 
of them had definite testicular atrophy ;■ 
eluding one case in which unilateral atrop ) 
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ollo\\ccl an operation for varicocele). The oc- 
urrcnce of testicular atrophy in nutritional dc- 
icicncy was reported by Reynolds and Ma- 
omber (10) more than 20 years ago. 

For the most part, nutritional therapy in our 
(atients was concerned with the vitamin 13 
omplex. A few patients received added sup- 
)lements of vitamins A, 1) and C. A few that 
lid not respond to B complex alone received 
ynthetic vitamin E in addition.- 
When the diet was grossly inadequate, in- 
tructions were given as to its correction, 
equiring inclusion of whole grains, fresh vege- 
ables, fruits, dairy products, liver and meat, 
nth limitation of intake of refined carbohy- 
Iratcs. In contrast to ingestion of the vitamin 
upplenicnts, wdiich, being ‘medicine’ were 
aken religiously, the dietary instructions ap- 
icar to have been observed ratlicr casually. 
In 6 patients, examinations of the spermatic 
luid were made biweekly or at monthly intcr- 
als during treatment. In others, when this 
►'as not possible, a specimen w'as examined 
icforc treatment was instituted and, in 2 eases, 
.gain shortly before impregnation occurred; in 
nothcr ease the second examination was made 
tt the same time as the Friedman test, w'hich 
>roved positive. In 3 other eases in which im- 
ircgnation occurred, only the initial sperm 
ounts are as yet available. 

Following initial success in the treatment of 
>atients with obvious signs of nutritional de- 
iciency, this therapy was extended to others 
iving on a so-called ‘normal’ diet, who show'cd 
10 noteworthy objective signs of impaired 
lutrition. Response to therapy was even better 
han in the original group; it seems not im- 
irobable that these apparently normal indi- 
viduals had a low'-grade nutritional deficiency. 

CASE REPORTS 

i, (/. K.), age 39, had a 13-year-old daughter 
'y a previous marriage. He had been married to his 
ccond wife (age 29) about 8 months w'hen he was first 
ecn early in September, 1941. At that time he had a 
perm count of 20,000,000 per cc.; total 44,000,000; 
lotilc forms, 50 per cent; abnormal forms, 45 per 

j taken that the vitamin E was administered 

, 1 empty stomach, to avoid possible de- 

o-tocophcrol through contact with rancid 
fnt ff ^ tract; rancidity which might he developed 

‘ 5 Uuough processes ordinarily used in cooking is highly 

estructive to vitamin E. b J- 


cent. Previous e.xamination of the wife revealed no ab- 
nornialitics except for the possibility of a small fibroid 
in the right uterine cornu. The tube^, at first closed at 
a pressure of 200 mm. Hg, 10 weeks later were open at 
a pressure of 130 mm. 

J. K., when seen in October, 1941, appeared appre- 
hensive and depressed; he gave a history of a severe 
emotional disturbance following the death of his first 
wife several years previously. Formerly abstemious, he 
began to drink, neglected his diet and lost considerable 
weight. Subsequent to his second marriage his con- 
sumption of alcohol became more moderate and he 
paid more attention to his diet, although this was still 
deficient, partly due to use of a bland diet prescribed 
several years previously for a ‘chronic appendicitis'; he 
no longer complained of abdominal pain. 

Examination revealed a somewhat undernourished 
man 69.25 inches in height, 14 ' jwunds in weight. He 
had a lateral nj'stagmus which had been present for 
15 years, bilateral astigmatism, not completely cor- 
rected; the conjunctivac w’crc severely congested. 
There was a small area of dermatitis about the size 
of a dime on the left side of the upper lip. This had 
been present for 5 years and had resisted repeated 
therapy with local ap))lications and roentgen irradia- 
tion. The tongue was markedly edematous and showed 
deep indentations from contact with the teeth, there 
were numerous deep, red fissures which were very sen- 
sitive. and the papillae elsewhere were moderately 
atrophic The teeth were in very poor condition; many 
had been c.\tractcd. The patient had an upper plate 
but, owing to tenderness of the gums, he had been un- 
able to wear it for the preceding two months. There 
were numerous small ulcers on the inside of the lower 
lip. 

The prostate was somewhat boggy but not enlarged; 
the testicles were soft and definitely smaller than nor- 
mal. The urine contained a large amount of ether-solu- 
ble red pigment but was otherwise normal. 

The patient was advised to take 2 heaping tcaspoon- 
fuls of brewer’s yeast 3 times a day with meals and was 
given, in addition, 20,000 units of vitamin A, 2000 
units of vitamin D and 50 mg. of ascorbic acid per 
day. When seen 2 weeks later he had gained 4 lb.; he 
was unable to take a full dose of the yeast because of 
flatulence and had reduced it to from 1 to 2 tcaspoon- 
fuis a day. The source of B complex was changed to 6 
capsules a day of a fortified B complex preparation de- 
rived from liver, providing 6 mg. of thiamin, about 3.6 
mg. of riboflavin and CO mg. of niacin per day. A speci- 
men of urine examined 2 weeks later contained no 
ether-soluble red pigment. 

The patient was seen 3 days later, after slightly 
more than a month of treatment. The lesion on the up- 
per lip had healed completely for the first time since it 
had appeared 5 years previously; he was much less 
apprehensive, reported that he felt much better gen- 
erally, was less troubled by eyestrain and could now 
wear his dental plate. The tongue was less sensitive 
but showed little objective improvement. The ulcers 
on the lower lip had healed. ' . 
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Unfortunately it was not possible to check the sperm 
count of this patient subsequently. His wife was seen 
in April, 1942, at which time she was pregnant; her last 
period had occurred on Februar}'' 1. 

Case 2, (N. IF.), age 27, had been married for 6 
years. Precautions had been taken against pregnancy 
for the first 5 years of this time. Examination of his 
wife, age 26, showed no abnormalities. 

A sperm count on N. IF. in December, 1941, 
showed; 14,000,000 per cc.; total, 84,000,000; motile 
forms, 30 per cent; abnormal forms, 36 per cent. This 
patient had had severe acne on the face, chest and 
back since he was 15 years of age. He had received 
roentgen therapy to these regions with improvement 
in the acne; there were still a few pustules on the face, 
which was deeply scarred from the healed lesions. 
Three years previously he had been operated upon for 
a left varicocele. After the operation the left testicle 
atrophied. He had been sensitive to ragweed and had 
hay fever, not relieved by attempts at desensitization. 
Aside from the hay fever, he had frequent attacks of 
rhinitis throughout the year. His diet, while not ade- 
quate, did not appear to be seriouslj'- deficient. 

Physical examination of A^. IF. revealed no abnor- 
malities except for the acne, already mentioned, and a 
left testicle about 2X1 X0.5 cm. The right testicle ap- 
peared normal. The urine contained a large amount of 
ether-soluble red pigment. 

A fortified liquid preparation of vitamin B complex 
derived from liver was prescribed in a dose of 2 tea- 
spoonfuls 3 times a day; this provided per day: thia- 
min 9 mg., riboflavin 3.6 to 4.8 mg., niacin amide 60 
mg. This was later increased to 8 teaspoonfuls a day, 
and from 50 to 75 mg. niacin amide in addition. After 
2 months of therapy the ether-soluble red pigment in 
the urine had diminished to a trace; the sperm count 
was 18,400,000 per cc.; total, 154,560,000; motile 
forms, 75 per cent; abnormal forms, 22 per cent. At 
this time A. IF.’s wife was pregnant. 

Case 3, (/. S.), age 31, when seen in Februarjq 1942, 
had been married for more than 3 years. Precautions 
against pregnane}^ had been taken for the first 2 years 
of this time. His wife, age 28, showed no abnormalities 
except a slight enlargement of the right ovary; the 
fallopian tubes were patent at a pressure of 60 mm. 
Hg. 

A sperm count on J. S. on Feb. 10, 1942, showed 
190,000,000 per cc.; total, 490,000,000; abnormal 
forms, 23 per cent. Only 1 or 2 sperm were motile in 
each high power field. The past history was essentially 
irrelevant, except that the patient reported a notice- 
able increase in fatigability during the preceding 2 or 3 
years, associated with lumbar backache and pain in 
the calves of the legs. On physical examination the 
only positive finding was a moderate but definite atro- 
phy along the margins of the tongue. For 4 months 
/. S. received 6 capsules a day of a fortified vitamin B 
complex preparation derived from liver, together with 
supplements of 150 rag. of niacin amide, 20,000 units 
of vitamin A, 2000 units of vitamin D and SO mg. of 


ascorbic add. At the end of this time the sperm count 
was 178,000,000 per cc.; total, 645,000,000; abnorma! 
forms, 14 per cent. But still only 5 per cent were mo- 
tile. The patient reported that he felt much stronger 
physically and was of a more cheerful disposition. He 
had recently played tennis for 2 hours at a stretdi 
without undue fatigue; he no longer had backache or 
pain in the legs. The glossitis had improved. 

Because of the continued necrospermia, a-tocopher- 
ol acetate was given in 3-mg. doses 3 times a day, on 
arising, and from 1 to 2 hours before meals.^ After 6 
weeks, the seminal fluid, while unchanged in other re- 
spects, had 41 per cent of actively motile forms. Five 
weeks later this had risen to 68 per cent. At this time 
the number of abnormal forms had diminished to 12 
per cent. The progressive increase in motility in this 
case was very striking. 

Case 4, (IF. £.), age 28, had been married fori 
years. No precautions had been taken against preg- 
nancy. His wife, age 23, showed no pelvic abnormali- 
ties; the fallopian tubes were patent. 

On Oct. 28, 1941, a sperm count on IF. L. showed 
only 2,100,000 in the whole specimen (0.9 cc.); 70 per 
cent were motile, 35 per cent abnormal. This patient 
gave a history of a seriously deficient diet; the oniy 
vegetable he ate was potato, the only fruit, a small 
amount of orange juice. He had otherwise subsisted 
for years on meat, eggs and pastries. He complainedd 
severe migrainous headaches which were invariable 
on Sundays and holidays when he disturbed his usual 
routine. He had continuous lumbar backache, he was 
easily fatigued. During the prededing few months be 
had noticed a definite diminution in libido. 

Physical examination revealed a moderate edema 
of the tongue, which showed deep indentations at 
areas of contact with the teeth, but there was no ac- 
tual glossitis. The gums were soft, spongy, and bled j 
easily; the teeth were in poor condition. Both testidei 
were soft and definitely atrophic. * 

For a period of 7 months this patient received 6 tea- i 
spoonfuls per day of a vitamin B complex preparation ( 
derived from liver, with supplements of niacin amide, | 
50 to ISO mg. per day, and vitamins A, D and C as in- 
dicated in case J. Within a month the headaches and 
lumbar pain disappeared and have not recurred. 
There was marked improvement in general health and 
well-being and increased libido. However, repeated . 
examinations of the spermatic fluid showed only mod- ^ 
crate improvement. On June 8, 1942, the count W2-' , 

9.200.000 per cc. ; total, 44, 1 60,000 ; 64 per cent motile: i 
31 per cent abnormal. 

Alpha-tocopherol acetate was then given as in mS’ . 
J. In 6 weeks the count was 31,500,000 per cc.; tota. 
94,500,000, motile forms, 90 per cent; abnorma 
forms, 25 per cent. Two months later, the count i 

41.700.000 per cc.; total, 200,160,000— a severai-W ,, 

increase, 1- 

In 5 other cases impregnation occurred 
variable periods of therapy with vitamin p 
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complex alone.’ In 2, only the initial sperm 
count is as yet available. In the other 3, in 
which the second count was made shortly 
before or shortly after impregnation, there was 
no significant change in the number, physical 
character or motility of the sperm. In one of 
the latter cases abortion occurred at about the 
fourth month of pregnancy. 

In another case, for an account of which we 
are indebted to Dr. Edward A. Horowitz, 
sterility had persisted for 15 years. This pa- 
tient, at our suggestion, received vitamin B 
complex and vitamin E and was instructed as 
to his diet. Within two months impregnation 
occurred. 

Three further cases complete this scries. In 
two of these, definite signs of nutritional de- 
ficiency w ere present. Under therapy with vita- 
min B complex alone both showed physical 
improvement together with an increase in the 
number of sperm and definite diminution in the 
percentage of abnormal forms. Impregnation 
had not occurred after 3.5 and -1 5 months of 
treatment, respectively, and both patients are 
now receiving a-tocophcrol acetate^ in addition. 

The third patient had almost complete azo- 
ospermia; after centrifugation only one or two 
sperm could be found during prolonged search 
in an occasional specimen, although the sperm 
that were found were extremely active. This 
patient had a history of diphtheria in child- 
hood, followed by months of complete dis- 
ability. Since a few sperm could be found it was 
thought worthwhile to try vitamin B complex 
therapy; after 4.5 months there was no de- 
tectable change in the spermatic fluid. 

DISCUSSION 

It has been shown by Hotchkiss (11) that 
fairly wide variations occur spontaneously in 
semen specimens obtained from the same sub- 
ject at different times It may well be ques- 
tioned, therefore, whether the changes ob- 

® Among the preparations of vitamin B complex that have 
been used in this study are Vitamin B complex, Lederle 
haboratories, New YorL City, oral and parenteral, Blexin, 
International Vitamin Corporation, New York City, Natu- 
plex and Vitamin B complex, E R Squibb &. Sons, New 
Brunswick, N J , Beminal, Ayerst, McKenna & Harrison, 
il- 1 ^tontreal, Que , and Rouses Point, N Y Beta plexin, 
winthrop Chemical Co , New York City 

The vitamin E preparation used in these cases was 
hphynal Acetate, Hoffmann La Roche, Inc Nutley, N J. 


scn’cd by us may properly be ascribed to the 
treatment employed. In 5 of our cases, progres- 
sive improvement was noted in specimens 
e.xamined at repeated intervals; it is unlikely 
that spontaneous variations w’ould occur 
mainly in one direction and Hotchkiss (1 1) has 
further noted that men with relatively low 
sperm counts did not subsequently submit 
specimens that ranged into the higher levels 
and that tlio morphology in all specimens re- 
mained relatively constant. Among changes 
noted bj' us during therapy were, for example, 
an increase in the sperm count from 2,100,000 
in the whole specimen to 41,700,000 per cc. and 
200,160,000 in the whole specimen; a change 
in the percentage of motile forms from a small 
fraction of 1 per cent to 68 per cent; and dimi- 
nution in the number of abnormal forms from 
36 to 22, 23 to 12, 36 to 10 and from 38 to 28 
per cent, Huffman (12) has noted an inverse 
proportion between the number of sperm per 
unit volume and the percentage of abnormal 
forms. 

The observations of Hamblen (13) and of 
Hotchkiss (14) indicate that occasionally a 
man with a comparatively low sperm count and 
a high percentage of abnormal forms may be 
fertile. In one of our cases impregnation re- 
sulted when the count was 18,400,000 per cc. 
(total 154,560,000) and the percentage of ab- 
normal forms was 22. In another, the count was 
only 10,100,000 per cc. (total 36,360,000) with 
27 per cent abnormal forms (this is the case, 
already mentioned, in which an abortion sub- 
sequently occurred). 

Conversely, it is well known that motile 
sperm of apparently normal morphology are 
not necessarily fertile. This is illustrated in 
4 of our subjects in whom there were ini- 
tially 72,000,000, 68,000,000, 170,000,000 and 
144,000,00 sperm per cc., respectively, of which 
70 to 90 per cent were motile. No significant 
morphologic or other visible changes occurred 
during therapy, yet fertility was apparently 
restored. 

In general, in the patients in whom fertility 
was restored in this series, the percentage of 
abnormal forms fell within the ranges sug- 
gested by Moench (15) as indicating the likeli- 
hood of fertility. In only one patient did the 
percentage of abnormal forms exceed the 
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figure associated by Moench with the usual 
presence of sterility (25 per cent). As already 
mentioned, the vsife of this patient aborted. 

Belding (16) believes that the total sperm 
count is a more accurate index of fertility than 
is the number of sperm per unit volume, since 
variable dilution of the sperm undoubtedly oc- 
curs. On this basis our results appear more 
striking than indicated in the case reports ; the 
total counts usually increased by a greater 
percentage than the number of sperm per cc. 
In addition to the data already mentioned, in 
one case in which the count per cc. varied be- 
tween 22,700,000 and 39,700,000 during treat- 
ment, the total count increased, with fluctua- 
tions from time to time, from 24,000,000 to 
119,100,000 with a peak at 140,000,000. 

One of our patients had previously been 
treated elsewhere with a variety of gonado- 
tropic and androgenic preparations, without 
the slightest response. Subsequent vitamin 
therapy led to prompt and definite objective 
improvement in the number, motility and 
morphology of the sperm. 

The observations we have made thus far in- 
dicate that deficient spermatogenesis may be 
related to faulty nutrition, perhaps far more 
often than hitherto suspected. A review of some 
of the nutritional deficiencies of the so-called 
'normal’ modern American diet has recentl)'- 
been published by the Council on Foods and 
Nutrition of the American Medical Associa- 
tion (17). Because the extent of nutritional de- 
ficiency in the United States is only beginning 
to be appreciated, the relationship of dietary 
inadequacy to endocrine dysfunction has re- 
ceived little attention. Only 8 years ago, 
Meaker (18) indicated that nutritional de- 
ficiency was of little significance for human 
sterility, ‘except as regards the matter of in- 
sufficient protein.’ And this belief was re- 
iterated by Kreutzmann (19) two years ago. In 
the last few years, however, the publications 
of Sebrell, Spies, Sydenstricker, Jollille and 
others have emphasized the extent of nutri- 
tional deficiency, especially of the B vitamins, 
among all strata of the American population. 

That the vitamins are not the only nutri- 
tional factors of possible clinical importance in 
spermatogenesis is indicated in a recent study 
by Holt and his collaborators (20) on the dele- 


terious effects of deficiency of certain amino 
acids, especially arginine, on production of 
sperm in human subjects. In the treatment oi 
these patients it is important to take into con- 
sideration the fi'equent occurrence of multiple 
nutritional deficiencies. 

One of the problems raised in this study is 
the question of response to vitamin E. De- 
ficiency in a-tocopherol in rats leads to ir- 
reversible changes in the testicle. As Mason (1) 
has pointed out, ‘Even when vitamin E therapy 
is instituted coincident with the earliest ap- 
pearance of histologic injury, the degenerative 
process continues to completion in all, or in the 
majority, of the seminiferous tubules. . . . ’ It 
remains to be determined whether the re- 
sponses we have observed when vitamin E was 
given together with the B complex, after failure 
of the B complex alone to influence the sperm 
count sufficiently, constitute a real effect of 
vitamin E or a coincidental delayed effect of 
the B complex. The latter, in view of the time 
relationships, seems unlikely. But, with the pa- 
tients in whom a control period of treatment 
with B complex preceded administration of 
vitamin E, no impregnation has yet occurred, 
despite improved spermatogenesis. 

The relation of nutritional deficiency to the 
occurrence of sterility in the female is a prob- 
lem which also requires study. For the most 
part, the wives of the patients in the 'series re- 
ported here ate substantially the same diet as 
did their husbands, and, as a consequence, 
their fertility may well have been impaired 
even though objective signs of deficiency'^ w'cre 
seen in only one of these women. Because of 
larger stature and greater energy output, men 
generally develop signs of deficiency more 
quickly and are likely to be more severely 
affected, than are women on the same diet. In 
a number of cases now under treatment both 
husband and wife are receiving nutritional 
therapy. 

SUMMARY 

Nutritional therapy, especially with the vita- 
min B complex, alone or in combination with 
vitamin E, was followed by improvement in the 
number, motility and morphology of the sperm 
in previously infertile men. In other cases o 
sterility in which initial specimens of spermatm 
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! fluid ■nere appartntl> normal, therapy -nith 
\itamin B complex alone apparently restored 
fertilit) -nithout producing significant detect- 
able changes in the sperm Excluding one ease 
ot \irtual azoospermia, among 12 cases so 
treated 8 impregnations occurred 'Iht wife of 
one patient aborted at about the fourth month, 
the remainder, at the time of writing, are ap- 
proaching term or haxe been delivered of 
normal babies 
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T he determination of diastatic activity 
in the blood and urine is performed ex- 
tensively as a diagnostic aid in suspected 
disease of the pancreas, high values being char- 
acteristic of acute pancreatic edema. Although 
the externally secreting cells of the pancreas 
have been considered by some as the source of 
diastatic activity, the presence of this enzyme 
in the blood after pancreatectomy has not been 
satisfactorily explained. Low levels have been 
reported in diseases associated with liver dam- 
age (1-5), but no one has been able to isolate 
the enzyme from the liver cell. Somogyi (1), in 
a recent review, concludes that its source is, as 
yet, unknown. Most investigators agree that 
under normal conditions its level in the blood 
is fairly constant, being unaffected by age, sex 
or diet. 

Cope, et ah, (6-8), working chiefly with 
dogs, have concluded that the internal secre- 
tions of all glands which are intimately related 
to carbohydrate metabolism influence serum 
diastase. In the dog, for example, they demon- 
strated sustained increases following hypoph- 
3 '^sectomy and adrenalectomy, and found the 
level of this enzyme a more sensitive index of 
adrenal insufficiency than changes in the nitrog- 
enous or electrolytic substances of the blood. 

In this laboratory blood and urinary studies 
of women during pregnancy and menstrual 
c^mles have been concerned almost exclusively 
with the metabolism of the placental and ovar- 
ian hormones (9-15). That an intimate interre- 
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lationship between the various endocrine sys- 
tems exists is well recognized although not fully 
defined. With the hope of throwing further 
light on this problem, especially the interrela- 
tionship between metabolism of the female sex 
hormone and those glands of internal secretion 
more directly involved in carbohydrate me- 
tabolism, it was decided to study the diastatic 
activity of the blood during periods of preg- 
nancy and the menstrual cycle in which char- 
acteristic changes in estrogen and progestin 
metabolism have been established. 

METHODS 

Diastatic activity was measured by the 
method of Scharles and Salter (16) as modified 
by Cope, et al. (17), for its determination in 
serum. By this method, glycogen loss is meas- 
ured rather than the endproduct of glycogenol- 
ysis. Results, therefore, indicate the number of 
mg. of glycogen lost after a 3-hour period of 
digestion at 43° C. of 2 cc. of solution buffered 
at pH 7.0, containing 1 per cent of glycogen. 
All determinations were made in duplicate and 
are based on the activity of a 10 per cent serum 
concentration. 

Glycogen was prepared from rabbit liver by 
the method of Sahyun and Alsberg (18). 

experimental results 

Normal late pregnancy, labor and the pucr- 
perium. Specimens of blood were obtained re- 
peatedly from 5 pregnant women during the 
last trimester and the puerperium. In 3 cases 
blood was also taken during active labor. 
Three of the 5 had diabetes, in all of whom the 
disease was being controlled by insulin and diet 
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and in whom, as in the other 2 cases, the preg- 
nancy was proceeding normally. The results 
are presented in figure 1. In all 5 cases the con- 
centration of blood diastase exhibited a ten- 
dency to increase from the 30th week on. In 2 
of them a marked peak was reached at dSJ-d 
and at 39J^ weeks, respectively, tJnfortu- 
nately, no blood was obtained at this period 
from the 3 cases of diabetic pregnancies. In the 
2 patients, one a diabetic, from whom blood 
was taken within 3 days of the onset of labor, 
a decrease in blood diastase was found and in 
the 3 cases from whom specimens were taken 
during labor an even more marked drop was 
apparent. With E. I?., 3 analyses were per- 
formed during labor. The result of the first, at 
the start of mild contractions, did not differ 
significantly from that of the last previous 
analysis at 3S weeks. It is possible that a higher 
value intervened. The result of the second, 

' made after 24 hours of strong contractions, 
nas the lowest observed in this individual. An 
I increased concentration of the enzyme was 
i found 20 hours later, at the time of delivery, 
' following a very prolonged and arduous labor. 
In this individual the only postpartum value, 
6 days after parturition, had not altered from 
that at delivery, indicating, perhaps, that the 
patient had not fully recovered from an un- 
usually difficult labor. In the other 4 cases the 
' postpartum values were lower than any ob- 
i served prior to the onset of labor. The activity 
■ was still low 30 days post partura in the only 
case studied after involution of the uterus. 

No estrogen studies were made on these par- 
ticular patients but a composite curve of uri- 
I nary estrogens in IS normal late pregnancies 
' (13) is included in figure 1. The total active 
' estrogens represent the rate of excretion of es- 
trogens as such. The additional estrogenic ac- 
' dvity acquired by zinc hydrogenation (un- 
accounted for T,„ activity) supplies a gauge 
of the rate of estrogen degradation in the body 
(19). It is seen that the curves for the diastatic 
f activity of the blood roughly parallel those for 
' the rate of estrogen excretion and are inversely 
proportional to the rate of estrogen destruc- 
d®')- Our studies have shown that progestin 
inhibits destruction and facilitates the rate of 
metabolic conversion of the estrogens (9-15). 
It would appear, therefore, that the in- 


creasing production and utilization of the 
placental steroids between the 30th and 38th 
weeks of pregnancy is associated with rising 
levels of serum diastase; whereas, progestin 
withdrawal and the increased rate of estrogen 
destruction which precede and accompany 
labor are associated with a precipitous drop in 
diastatic activity, low levels being maintained 



Tig 1 Sfrum diastase in S normal late pregnancies 

ASO URINARY ESTROGENS (COltPOSITI CURVES — IS CASCs) 

P L , aged 20, para I, non-diabetic P H , aged 19, para I, 
non-diabetic C //., aged 25, para I, diabetes for 4 years, 
controlled by 80 to 100 units of protamine Zn insulin daily 
E F , aged 23, para 1 , diabetes disco> ered during second half 

''•^tamineZn m- 
. ■ >vered during 

■ • • . to 12 units of 

I 

for as long as one month post partum. In one 
case of prolonged labor a rise in serum diastase 
was observed following the initial drop. 

The curves for blood diastase in pregnant 
diabetics (in whom the disease is controlled) 
do not differ from those of non-diabetic indi- 
viduals. This same observation holds for the 
hormone balance (21). There is ample evidence 
that the diastatic activity of serum is altered 
in conditions of deranged carbohydrate me- 
tabolism such as prevail in cases of un- 
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controlled diabetes, in depancreatized ani- 
mals (1, 2, 8, 20) or in normal animals in 
which hj^oglycemia has been induced and 
maintained by insulin administration (8). The 
administration of insulin to depancreatized 
animals, however, restores normal levels of 
serum diastase. In diabetics, therefore, in 
whom the diabetes is controlled by insulin ad- 
ministration, as was the case in the 3 patients 
studied by us, no effect on diastatic activity 


These contradictor}^ results may be accountable i 
part to the diverse methods employed for serum dia 
tase determination, and in part to the fact that mo 
investigators have based their conclusions on compo 
ite findings rather than on successive specimens ho 
the same individuals. Our repeated analyses indicai 
that although the diastatic activity of the blood fi 
any given individual is fairly constant, there is a \vi( 
range over which the values may lie in different ind 
viduals. A total of 10 analyses were performed on 
other women during the last trimester of normal proj 
nancy. Including these with those presented in figui 


Table 1. SviiMARv of data on seru-u diastase in women 



No. of 

j 

j No. of 

]Mg. Glycogen Loss’ 


1 Cases 

j Bloods 

Range 

Average 

Normal late pregnancy 





Before labor 

11 

44 

0.95-4.59 

2.85 

During labor 

3 

5 

1.85-2.40 

2.65 

After delivery 

5 

8 

1.18-3.15 

2.33 

Late pregnancy complications 





Pre-eclampsia & eclampsia 


26 

1.02-4.37 

2.21 

Fetal death 


12 

1.35-2.36 

1.82 

Total diabetic pregnancies 

7 

48 

1.02-3.84 

2.23 

Total non-diabetic pregnancies 

15 

1 50 

0.95-4.59 

2.58 

Non-pregnant women throughout cycles 

2 

29 

1.98-4.32 

3.28 


‘ From a 20-mg. solution of glycogen with a 10% dilution of serum. 


would be expected. In the summary of our 
data on serum diastase (table 1) there is no 
significant difference between serum diastase 
in the diabetic and non-diabetic pregnancies 
and the parallel curves in diabetics and non- 
diabetics indicate that the changes observed in 
diabetic women during the course of normal 
late pregnancy, labor and the puerperium, and 
in late pregnancy complications, were typical 
of these conditions and in no way influenced 
by the diabetes itself or by the insulin adminis- 
tered. 

The results reported in the literature on serum dias- 
tase during normal pregnancy are conflicting. Piano 
(22), in agreement with our data, finds a gradual rise 
in diastase up to parturition, with a drop to normal or 
below during the puerperium. Sugiyama (23, 24) and 
Goldschmidt-Fiirstner (25), on the other hand, re- 
port lower values in pregnant than in non-pregnant 
women, with a rise to normal within 3 to 13 days post 
partum, while Spitzer (26) and Arneson and IMorrin 
(27) detect no change in the diastatic activity, of the 
blood associated with normal pregnancy or confine- 
ment. The latter, however, in agreement with our find- 
ings on E. 17., did note a rise during labor if the process 
was long and difficult. .... 


1, the normal range of glycogen loss in late pregnane 
from a 20-mg. glycogen solution, using 10 per 
serum dilution, lies between 0.95 and 4.59 mg. (t 
1 ). 

Lale pregnancy com plications. Three pati( 
have been studied before and during the de 
opment of complications in late pregnar 
Previous publications from this laborat 
have demonstrated that pre-eclamptic toxei 
and eclampsia and certain cases of premat 
delivery or stillbirth are preceded by an 
normal rise in serum chorionic gonadotro 
(11, 14). This is accompanied by evide 
from urinar}'- analyses of a progressive d 
cienc}'^ of estrogen and progestin culrainat 
in the rapid destruction of estrogen which cl 
acterizes a) the onset of clinical signs in th 
diseases (14), b) the onset of normal labor ( 
and c) normal menstruation (10, 15, 
hormone findings in all 3 of these patic 
showed the above abnormalities. Two of 
developed pre-eclampsia about 6 weeks a( 
the first rise in serum chorionic gonadotrop 
The third, a patient with a history of stillbir 
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wasprophylactically treated with estrogen and 
progestin from the 31st week on, 6 weeks after 
the first rise in serum chorionic gonadotropin. 

The serum diastase curves in tliese 3 cases 
are presented in figure 2. In each, the first ab- 
normal increase in chorionic gonadotropin was 
followed by a steady drop in the diastatic ac- 
tivity of the serum. With two of them, E. C. 
and F. M., this drop came before the 30th 
iveck and therefore cannot be considered ab- 
normal when it is compared with the curves 
for normal pregnancy' (fig. 1). With S. L., 
however, the continued falling off in the level 
of serum diastase after the 30th week is the 
exact opposite of the normal findings. At 33 
weeks albuminuria, the first clinical sign, was 
discovered. After 10 day’s of increasingly' severe 
toxemia with hypertension and subjective 
symptoms, a transient rise in scrum diastase 
was observed, while a blood taken the next 
day was again very low in diastatic activity. 
Labor was induced at 35J.;> weeks because of 
severe pre-eclampsia (a blood pressure of 
180/110 mm. Hg., a trace of albumin and 
blurting of vision). A blood specimen taken at 
the start of mild contractions showed no change 
in diastatic activity. The baby died 24 hours 
post partum. 

E. C. was the third- diabetic patient with 
toxemia in xvhom the hormone findings indi- 
cated an attempt at self-correction of the estro- 
gen and progestin deficiency'. The marked rise 
of serum diastase after the 30th week coincided 
with evidence from urine analyses of a cor- 
responding rise in the production and conver- 
sion of the se.x steroids. Aside from transient 
edema, this patient had been clinically well up 
to the 33rd week of pregnancy. At this time, 
facial edema was apparent and there was slight 
‘ albuminuria (0,3 gm. per 24 hours) . Toxic signs 
( were never more than mild, the highest blood 
! pressure reading being 135/88 mm. Hg. After 
10 days of routine hospital care, the edema had 
' fi'sappeared but there was no decrease in al- 
■ buniinuria. At 34)-4 weeks spontaneous uterine 
contractions developed but subsided after sev- 
' hours, at the end of which time a marked 
drop in serum diastase was observed similar to 
; that found during 3 normal labors (fig. 1). This 

' i findings on one of these have been reported in detail 

• — a. i. of figures i-6 (ret, 14). 


patient had a history of 2 previous stillbirths. 
An elective cesarean section was, therefore, 
performed and the baby-, despite severe cy'ano- 
sis for a few day's, survived. A blood taken 3 
days after delivery still showed low diastatic 
activity. 

In the case of F. ill., a non-diabetic, the 
blood pressure at the 30th week had risen from 
90/60 to 120/80 mm. Hg and there was also a 
gain of 5 pounds of tveight in the course of one 



Fig. 2 Slrum diastase in 3 patients with late pirtg- 
NANcv complications. S- aRcd 26, para I; diabetes for 10 
years; conUoBed by 50 units ol msuVm dally. £. C., aged 38, 
para 3; diabetes /or 19 years; controlJcd by 64 units o/ insulin 
daily. Ilistory of arrested tuberculosis and two previous still- 
births. F. M., aged 30, para 2; non-diabetic. History of pre- 
mature deliver>’ and stillbirth at 28th week of previous preg- 
nancy. 

week. Considering the patient’s history of still- 
birth with identical clinical signs at the 28th 
week of a previous pregnancy, together with 
the steadily rising level of serum chorionic 
gonadotropin and evidence from urine analyses 
of a marked deficiency of estrogen and proges- 
tin, 5 mg. of estradiol and 25 mg. of progester- 
one were injected daily, starting at the 31st 
week, in the hope of averting trouble. Injec- 
tions were continued for 6 weeks, during which 
time the serum chorionic gonadotropin dropped 
to normal levels and the urinary findings re- 
flected an approach toward normal metabolism 
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of estrogen and progestin. These changes dur- 
ing therapy were accompanied by a steady rise 
in the diastatic activity of the serum. Injections 
were discontinued at 37 weeks, and 4 days Jater 
labor was induced. A blood specimen taken at 
delivery showed increased diastatic activity, 
a finding duplicated at the time of delivery in 
£. H. (fig. 1), one of the normal cases. The 
baby died 24 hours post par turn. Gross exami- 
nation of the placenta revealed it to be pale, 
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Fig. 3. Serum diastase and urinary estrogens 

IN MENSTRUAL CYCLES. 


firm and thin with many infarcts. Seven days 
post partum the diastatic activity of the blood 
had fallen. 

Some association between hormone balance 
and the serum diastase system is definitely in- 
dicated by our findings in both normal and 
abnormal cases. The rise in serum diastase 
following estrogen and progestin administra- 
tion to F. M. supplies especially convincing 
evidence in favor of some close relationship be- 
tween serum diastase and the placental ster- 
oids. The data in figure 1 indicate that the peak 
in diastatic activity in normal pregnancy comes 
during the hst ID days of gestation, that is. 


after the peak in sex steroid production an 
conversion. Similarly, in the 3 abnormal case 
no drop in serum diastase was observed unt 
after the first indication of hormonal imbalatic 
(that is, the abnormal rise in serum chorioni 
gonadotropin). In other words, the changes i 
serum diastase appear to follow rather tha 
accompany shifts in hormone balance. In 
instances when blood was taken at the time ( 
delivery, and in the only case of severe toxemii 
a secondary rise in serum diastase was ol 
served. 

Aside from the repeated observations on S. I 
E. C., and F. M., reported above, a total of 12 anal) si 
for serum diastase were performed upon 8 other worn! 
during late pregnancy complications. One had diabete 
with premature delivery and stillbirth at 31 weeL 
There was no evidence of hormonal imbalance in thi 
individual and 2 blood specimens, one taken a mont 
and the other a week before the accident, revealed n 
significant change in the level of serum diastase. C 
the other 7 patients, all non-diabetic, 2 had sevei 
and 2 mild pre-eclampsia and 3 were eclamptic. M 
studies were made on these cases prior to the develoj 
ment of toxic signs. The values for serum diasta' 
ranged between 1.37 and 4.37 mg. of glj'cogen k 
from a 20 per cent glycogen solution, using 10 per cer 
serum dilution. Very high levels were observed in 
patients from whom blood was taken during convn' 
sions. 

As is seen in table 1, the average values in late prcg 
nancy complications are lower than in normal preg 
nancy before delivery. Considering the wide range ove 
which the values may be distributed, the significano 
of this difference is questionable. Arneson and Morni 
(27) found serum diastase values distinctly below not 
mal in 35 per cent of their determinations on patient 
with pre-eclampsia, and Cray and his collaborators {% 
also found subnormal values in toxemia of pregnancy 

Menstrual cycles. Two women have been 
studied throughout 3 complete menstrual cy- 
cles. Both ovulated regularly, as indicated b) 
their menstrual histories and by repeated 
studies on the cyclic excretion of estrogen- 
some of which have been previously reported 
(15). A. R., aged 28, unmarried, is a case O' 
essential dysmenorrhea and E. H., aged Ib 
married, is still having normal periods at h 
to 29-day intervals. Urinary estrogens fl’ere 
measured in 2 of the 3 cycles during which re- 
peated bloods were obtained for diastase deten 
minations. In figure 3 the results are tabulated' 
total active estrogens (that is, estradiol p “■ 
estrone plus estriol) being recorded and a'-® 
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unaccounted for’ T.„ activity, an index of the 
ate of estrogen destruction in the body. 

In each of the 3 cycles a premenstrual in- 
rease in diastatic activity followed the luteal 
)hase, that is, the period of increased progestin 
ecretion resulting in maximum conversion and 
ninimum destruction of the estrogens. At the 
tart of menstruation, following estrogen and 
jrogestin 4\ithdrawal with the consequent 
narked increase in the rate of estrogen degra- 
iation, a drop in serum diastase was noted. In 
I cycles a drop in serum diastase was also ob- 
erved at the probable time of ovulation, 14 
0 18 days before the start of flow. At this 
ime a peak in the excretion of active estrogens 
nay be noted, but, unlike the second peak dur- 
ng the luteal phase, this early rise is accom- 
)anied by evidence of a striking increase in the 
ate of estrogen degradation, due probably to 
ncreased estrogen secretion in the absence of 
idcquate luteal control. It is possible that an 
ntermenstrual drop in serum diastase was 
nissed during the second cycle on A. R. Each 
irine specimen from this individual repre- 
ented a 3-day period of excretion and would, 
lierefore, include transient marked changes 
hat might have preceded or followed the 
noment when the blood was taken. 

The luteal phase of the menstrual cycle is 
inalogous to the period in late pregnancy 
around the 38th week) when the greatest 
iroduction and most efficient metabolism of 
he female sex steroids appears to prevail (13). 
n both pregnant and non-pregnant women 
his type of metabolism is followed by a rise 
n serum diastase. The increased rate of estro- 
!cn degradation which characterizes the start 

menstruation (10, 15, 19) is also a consistent 
tinding before and during labor (13) and in the 
ate pregnancy to.xemias (14), and in each of 
■hese situations a decreased diastatic activity 
A the serum has been observed. In the tabu- 
ated results at the probable time of ovulation 
9 -E. H. it is particularly indicated that any 
correlation between the estrogens and serum 
liastase is more closely related to the rate of 
estrogen degradation than to the level of secre- 
•lon or excretion of active estrogens. 


average value for glycogen loss from the sera of 
■nese 2 women is higher than those from pregnant in- 
ividuals (table 1). We question the significance of 


this observation, although it is in agreement with 
those reported by Sugiyama (2.1, 24) and Goldschmidt- 
Flirstncr (25). Only by averaging a very large number 
of single observations or by following changes in the 
scrum diastase in a single individual throughout a 
menstrual cycle, a pregnancy and a confinement could 
the actual levels during these conditions be compared 

DISCUSSION 

Considering the number of factors which 
may influence the diastatic activity of the 
blood, any interpretation of our data must be 
purely speculative. 

Certain effects of the estrogens upon the 
secretory activity of the anterior hypophysis 
have been well established, and our own studies 
of estrogen metabolism in women have led to 
the hypothesis that estrogen degradation is an 
important factor in the growth and maturation 
of ovarian follicles (13, 15), presumably 
through pituitary stimulation. Cope, ct al,, 
have shown that hypophysectomy causes a 
sustained increase (6) and the injection of an- 
terior pituitary extract a decrease (8) in the 
diastatic activity of the blood of dogs. The drop 
in serum diastase in women, therefore, at the 
times of increased estrogen destruction, that 
is, at ovulation, menstruation, before and dur- 
ing labor and in cases of late pregnancy toxe- 
mia, might be interpreted as reflecting pitui- 
tary stimulation. The increased gonadotropic 
potency of the urine observed at these times 
(14, 21, 28, 29) is in keeping with this interpre- 
tation, although in pregnancy the gonadotro- 
pin is of chorionic rather than pituitary origin. 
Conversely, the rise in serum diastase following 
periods of maximum conversion and minimum 
destruction of the estrogens, that is, after the 
luteal peak of the cycle and during the last 10 
days of pregnancy, might be considered as re- 
flecting decreased gonadotropin secretion due 
to withdrawal of the stimulus of estrogen de- 
gradation. 

Adrenalectomy and the administration of 
adrenal cortical extracts are reported (7) to 
have even more striking effects upon the di- 
astase system of dogs, the former causing a 
sustained rise and the latter a fall in the level 
of this enzyme in the blood. We have previ- 
ously postulated that the local vascular changes 
of the menstruating endometrium, as well as 
the generalized vascular pathology of pre- 
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eclampsia and eclampsia, may be due to the 
liberation of some ‘toxin’ consequent upon an 
increase in estrogen degradation (14). There is 
considerable evidence that increased adrenal 
cortical activity is a normal response to any 
damaging influence. The drop in serum dias- 
tase at the time of ovulation, at the start of 
flow, in late pregnancy toxemia and just before 
and during labor would thus be in keeping 
with the idea that increased steroid degrada- 
tion supplies some ‘damaging influence’ which 
stimulates the so-called (30) adrenal ‘alarm re- 
action.’ And the secondary rise in serum dias- 
tase observed at the end of labor, particularly 
when the process is long and difficult, and in 
the acute stage of severe pre-eciampsia and 
eclampsia, might be considered as reflecting a 
degree of cortical exhaustion. We have previ- 
ously suggested that adrenal exhaustion might 
contribute to the alarming rapidity with which 
pre-eclampsia and eclampsia may develop (31). 

Direct substitution for cortical secretion by 
progesterone is another possibility that must 
be considered in the interpretation of our data. 
Progesterone in sufiicient dosage will prolong 
the life of adrenalectomized animals (32) and 
progesterone administration to rats has been 
shown to cause atrophy of the adrenal cortex 
(33). Raised titers of serum diastase, therefore, 
at the times of increased progesterone secre- 
tion, as, for example, during the luteal phase 
of normal cycles and between the 30th and 
38th weeks of normal pregnancy, might be ac- 
countable to adrenal quiescence as a direct 
result of progesterone inhibition of cortical 
secretion. Conversely, the drop in serum di- 
astase at menstruation and labor and in late 
pregnancy toxemia and the sustained low levels 
after delivery might reflect increased activity 
of the adrenal cortex called forth by progester- 
one withdrawal. 

The above considerations are presented 
merely as possible endocrine factors involved 
in the observed changes in the level of serum 
diastase in women. Cope, et ah, have noted a 
species difference between the dog and rabbit 
in the activity of the serum diastase system 
(7, 8), and have been unable to correlate any 
chronic pituitary or adrenal abnormalities in 
human beings with consistent changes in the 
level of this enzyme in the blood (17). Further- 


more, there is evidence (8) that variations in 
thyroid activity and in the internal secretion 
of the pancreas alter the level of serum dias- 
tase. These glands may well be influenced by 
changes in the ovarian and placental hormones 
inasmuch as they are interrelated with pitui- 
tary activity. 

Factors other than the endocrines must, of 
course, be considered in the interpretation of 
our data. Low diastatic activity of the blood 
in diseases involving liver damage has been re- 
ported (1-5). Heilig and Kantienger (34) have 
found evidence of impaired liver function at 
the time of menstruation in normal women, 
and liver damage is often, if not consistently, a 
feature of toxemia of pregnancy. There is no 
indication that liver changes precede the onset 
of menstruation or the clinical manifestations 
of late pregnancy toxemia, as do the changes 
in sex steroid metabolism and the drop in 
serum diastase, although this possibility can- 
not be ignored. Gray, et al. (2), have ascribed 
their finding of subnormal values for serum 
diastase in pre-eclampsia entirely to impaired 
liver function. 

Finally, there is the well-known influence of 
the external secretion of the pancreas upon the 
level of serum diastase to consider. No direct 
relationship between this and the glands of in- 
ternal secretion has been established. An in- 
creased diastatic activity of the blood has been 
reported, however, following the injection of 
acetylcholine into dogs (35), the response being 
inhibited by previous treatment with atropine. 
This effect has been ascribed (1, 20) to spastic 
closure of the pancreatic ducts due to the ac- 
tion of acetylcholine on the parasympathetic 
nervous system. Reynolds (36) has demon- 
strated a transient increase in the acetylcholine 
content of rabbits’ uteri following estrogen ad- 
ministration and presents good evidence that 
the initial hyperemia and vasodilatation of the 
uterine reaction to estrogen is the result of the 
acetylcholine-liberating property of this hor- 
mone. Our data in women show in most in- 
stances a parallelism between the level of es- 
trogen excretion and the level of serum dias- 
tase. There are, however, notable exceptions to 
this generalization. At the time of the first peaJj 
in estrogen excretion in the normal menstrua 
cymle, for example, a drop in serum diastase 
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.i\as observed. The invcsligalions of Zeller and 
■'Birkhauscr (37, 38, 39) on the relationship hc- 
itwccn cholinesterase and the sex hormones 
-.suggest that this enzyme, 4\hich characteris- 

■ tically destroys acetylcholine, may be increased 
, in those situations in which an increase in the 

rate of estrogen degradation would prevail At 
• the time of ovulation, therefore, despite the 

■ evidence for an increase in the level of circulat- 
ing estrogen, liberation of acetylcholine may be 

. overshadowed by an increase in cholinesterase 
; accountable to a temporary increase in the rate 
of estrogen destruction. All of our data ac- 
- cumulated during the menstrual cycle and 
I pregnancy could thus be interpreted as reflect- 
s ing an interplay between estrogen conversion 
r and degradation and the production and de- 
struction of acetylcholine with resultant 
;■ changes in the externally secreting cells of the 
f pancreas. This possible relationship between 
s the course of estrogen metabolism and acetyl- 
r choline production and destruction is of par- 
trticular interest in connection with the local 
iirvascular changes of the endometrium during 
the ovarian cycle (40), the variations in vascu- 
[flar supply to the placenta prior to the onset of 
at labor (41) and the generalized vasomotor dis- 
Nturbances which characterize late pregnancy 
It toxemia. 

t The composite findings presented in table 1 
It demonstrate the wide range over which the 
levels of serum diastase maj' vary. Only by re- 
[.tpeated analyses would changes in activity, 
j. under the conditions studied, have been rc- 
-•vealed. Furthermore, the alterations in dias- 
i which characterize pancreatic disease ap- 
1 . pear to be related to acute episodes, normal 
, levels being re-established as the condition be- 
' eomes chronic (42). Cope, et al. (8), have evi- 
. donee for a ‘compensatory mechanism’ in the 
^ serum diastase system of dogs, and in the case 
,1 of our patient, S. L , & severe pre-eclamptic, 
I the rise when the patient became alarmingly 
, ill was transient in nature. These considera- 
^ tions emphasize the importance of repeated 
^ analyses as against single observations in the 
^ study of diastatic activity. 

SUMMARY AND CONCLUSIONS 

^ Diastatic activity was measured in 98 speci- 
mens of blood from 22 women during the last 


10 weeks of pregnancy, labor and the puerper- 
ium. There were 1 1 normal pregnancies, 6 cases 
of pre-eclampsia, 3 eclamptics and 2 cases of 
fetal death. The findings are compared wdth 
changes in estrogen metabolism during these 
episodes. 

Twenty-nine analyses were performed upon 
blood from 2 women throughout 3 complete 
menstrual cycles, during 2 of which urinary 
estrogens were determined. 

Repeated analyses indicated a rise in serum 
diastase after the 30th week of normal preg- 
nancy to a peak within 10 days of delivery, a 
drop just before and during labor, and low- 
values for as long as 1 month post partum. A 
progressive decrease preceded and accompan- 
ied those late pregnancy complications associ- 
ated w ith imbalance of the placental hormones, 
this effect being counteracted by estrogen and 
progesterone administration and by self-cor- 
rection of the steroid deficiency. 

In women w-ith normal menstrual cycles a 
rise in scrum diastase during the luteal phase 
reached a peak a few days before the onset of 
flow Menstruation was preceded and accom- 
panied by a precipitous drop. In two instances 
there was a drop at the probable time of ovula- 
tion. 

In both pregnant and non-pregnant women, 
the decreased rate of estrogen degradation 
which characterizes increased progestin secre- 
tion was followed by a rise in serum diastase, 
whereas a drop in enzymic activity was asso- 
ciated with evidence from urine analyses, of 
increased estrogen degradation due to proges- 
tin withdrawal or deficiency. 

Possible endocrine interrelationships to ac- 
count for these findings are discussed. 

The CO operation of the follow mg physicians in procuring 
the material for this in\estigation is acknowledged Doctors 
D IlurwitZjS B Kirkwoodandr S Kellogg, of the Boston 
Lymg-m Hospital 
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Treatment of Menstrual Disturbances 
in Adolescent Girls 

Boris B. Rubenstein,' M.D., Pir.D. 

^rom Hit Department of Metabo- 
ism and Endocrinology , Michael 
Reese Hospital, Chicago, Illinois 


M enstrual disturbances in adolescence 
consist of two varieties, those of 
rhythm and those of amount and du- 
ration of bleeding. Both types of disturbance 
usually are temporary since ultimately the 
girl’s own ovaries mature sufficiently to estab- 
lish normal menstrual rhythm and flow. While 
menstrual irregularity presents no clinical 
problem, e.xcessive or persistent bleeding does 
require medical intervention. Two distinct 
Iherapeutic approaches have been successfully 
employed in such cases, but each has serious 
iisadvantages. When the bleeding is of serious 
ieroportions, surgical treatment, i.e., curettage 
and packing of the uterus, and even laparot- 
omy for excision of ovarian cysts has been 
undertaken. It is obviously undesirable to sub- 
nit patients to the risk of anesthesia and op- 
iration upon the genital tract if some way of 
ivoiding it is available.® For less serious bleed- 
ng, male sex hormone in large doses has been 
luccessfully used; this therapy involves the 
Tsk of inducing such masculinization as acne, 
Jirsutism, hoarseness of voice and enlargement 
uf the clitoris. 

The disadvantages of the methods for treat- 
ng menometrorrhagia noted above, coupled 
with the scattered reports of successful therapy 
of this condition with progesterone and estro- 
gen, led us to investigate systematically a se- 
ries of patients complaining of severe, irregular 
bleeding. It was hoped that with the vaginal 
=mear technic (1, 2) as a guide, we could infer 
whether the bleeding occurred from an atroph- 
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ic or from a hyperplastic endometrium. The 
rationale of therapy was to be the induction of 
a), endometrial proliferation with estrogens, if 
the bleeding was from an atrophic endome- 
trium or i), a transformation from a hyper- 
plastic to a secretory endometrium with pro- 
gesterone, if the bleeding was from a presum- 
ably hyperplastic endometrium. 

The vaginal smear which indicates the pres- 
ence of a hyperplastic endometrium consists of 
plaques of cornified epithelial cells (type 7F); 
the vaginal mucosa, in response to high and 
persistent levels of estrin, has grown so thick 
that its superficial cells (from which the vag- 
inal smears arc taken) are partially kera- 
tinized and degenerated (fig. 1). In contrast the 
vaginal smear which accompanies an atroph- 
ic endometrium consists of basal epithelial 
cells (type VIII) which are small and round 
with large vesicular polychromatic nuclei (fig. 
2). Either through refractoriness of the end 
organ, or because there is an absolute 'lack of 
estrogen, the vaginal mucosa has remained thin 
so that cells from its superficial layers are the 
actively dividing and growing cells; i.e., basal 
cells. Each of these smear types is so distinct 
from that occurring normally during menstrua- 
tion, that no difficulty should be encountered 
in making the differentiation. The normal vag- 
inal smear at the time of menstruation con- 
tains blood, cells and cell fragments (types VII, 
/, II) from the vaginal epithelium which is 
neither atrophic nor hypertrophic; that is, the 
cell nuclei show only early evidences of pykno- 
sis while the cytoplasm is somewhat granular 
and frequently folded. By keeping in mind 
these three distinct vaginal smear types it is 
relatively easy to determine whether any par- 
ticular episode of bleeding is normal or patho- 
logic, and if the latter, whether it occurs from 
an atrophic or hyperplastic endometrium. 
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In those of our cases in whom a highly corni- 
fied vaginal smear was found (indicating a hy- 
perplastic endometrium), progesterone was 
used to convert the hyperplastic endometrium 
to the secretory type and thus stop the bleeding. 
It was to be expected that upon interruption 
of progesterone therapy a normal and self- 
limited menstruation would occur. It is impor- 
tant to remember this, for progesterone-with- 
drawal bleeding should not be mistaken for a 


tion, consisting of cell types VII, IV, III. Th 
continued, however. A week later the smear was 
that of hyperestrinism {types IV, III) and sug 
a recurrence of menometrorrhagia from a hyperj 
endometrium. Progesterone^ in 10 mg. doses w 
jected on 5 consecutive days (total 50 mg.). C 
5th day bleeding stopped. Two days after sto 
progesterone therapy, bleeding recurred, but t 
ished gradually and stopped entirely 5 days latei 
patient has since had 9 normal periods with int 
of 4 to 5 weeks. There has been no recurrer 
menometrorrhagia. 



Fig. 1, left. Vaginal smear consisting of plaques of cornified epithelial cells {type JV). 

Fig. 2, rigltl. Vaginal smear consisting of basal epithelial cells {type VIII), which are small round cells with la 
vesicular polychromatic nuclei. 


recurrence of metrorrhagia. An example of this 
type of case follows: 

CASE REPORTS 

The patient, a 14-5'-ear-old girl, menarche at 12 
years, was first seen in the Clinic because of profuse 
bleeding of two weeks’ duration. Vaginal smears con- 
sisted of plaques of cornified cells {type IV) resem- 
bling the smear shown in figure 1, plus an abundance 
of red blood cells. She was given pregneninolone* (oral 
progesterone) 10 mg. per day for 14 da3"s. The bleed- 
ing subsided, but did not stop. When therapy was 
interrupted bleeding again became more profuse, 
threatening to exsanguinate the patient.. The vaginal 
smear now seemed more.jnearly normal for menstrua- 

3 Pregneninolone (Lutocylin) and progesterone (Luto- 
cylol) were supplied by the Ciba Pharmaceutical Products, 
Inc.; Summit, N. J. 


In this patient and in three others with si 
lar histories and findings it has been poss 
to interrupt the episodes of severe bleeding 
means of adequate progesterone dosage, as 
lustrated by the following case histories. 

Case 2, a negro girl, aged 12, was seen in her 0 
menstrual period, 9 months after menarche. The 
riod was excessively profuse and was continuing 
yond 8 days. The developmental history was norff 
No abnormalities of body size or shape were nol 
Rectal examination revealed a uterus of normal s’ 
with a firm, erect corpus. The adnexae were not p 
pable. The Hb was 60 per cent; erythrocytes, 3.8| 
lion; leucocytes, 8.6 thousand with a normal o' | 
ential count. Vaginal-smear cell types lV, Iiy^ 
VII were found. Testosterone propionate in 2o '' 
doses was given and repeated at 2-clay intervals u- 
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100 mg had been injected. Bleeding stopped in one 
neck The vaginal-smear cell types were VII, III, II, 
I She returned 33 dajs later with a recurrence of pro- 
fuse bleeding Progesterone, 10 mg per da\ for 5 con- 
secutive dajs was given and the bleeding stopped A 
single ‘gush’ of blood occurred the day after cc,ssation 
of progesterone therapy Spotting continued 4 davs 
longer She has had 4 normal menstrual periods since 
the last treatment 

Case 3, a white girl, aged If v cars, was seen on the 
22nd day of profuse menstrual bleeding which required 
the use of 12 sanitary napkins per 24 hours Menarche 
had been at 9)4 years of age The menses had been ir- 
regular in mterv'al and duration since their onset The 
girl appeared older than her stated age, with large 
breasts and adult cvternal genitalia She was some- 
what obese, but pale and weak The Hb was SO jicr 
cent, en throcy tes 3 3 million Rectal evamiuation dis- 
closed a large, boggv uterus charactenstic of that in 
the premenstrual phase of a normal adult woman 
Vaginal smear showed cell types IV, VII. Progester- 
one, S mg bid was given until bleeding stopped, 
requiring a total dose of 30 mg T here were some mild 
cramps and spotting for 2 davs following interruption 
of therapy, then 5 days of ‘normal’ racnslruation re- 
quiring the use of 6 to 8 pads per day Bleeding 
hopped spontaneouslv on the 8tli day. '1 he ne\t men- 
strual flow began 23 days later, and was so profuse 
as to frighten the patient and her mother She was 
again giv en progesterone intramuscularly, 5 mg bid 
until a total dose of 25 mg was given The bleeding 
diminished during the therapy, spotting continued for 
3 days after interrupting the injections The patient 
has since had 3 normal menstrual periods 

Case 4, a negro girl 12 years old, whose mcnarche 
had occurred a year before, was seen during her second 
episode of menorrhagia She had had curettage (at 
which time a hyperplastic endometrium was found) 4 
months before 'The vaginal smear was l}pc IV, VII 
She was given anhydroxy-progesterone tablets, 10 
mg ltd for 7 days. At that time the vaginal smear 
snslype VII, IV, V and the bleeding had diminished 
An endometrial biopsy showed ‘presccrctory’ endo 
metrium The medication was continued for 3 days 
longer, and the bleeding stopped entirely A moderate 
flow recurred 6 days later and continued, in diminish- 
ing amounts, for 5 days The vaginal smear was type 
CII, IT, V. No further bleeding occurred for 6 
weeks, then a normal period occurred Thirty-two days 
later menorrhagia began again It was interrupted by 
injections of progesterone, 10 mg per day for 5 days 
Moderate withdrawal bleeding followed interruption 
of therapy There has been no recurrence of menor- 
rhagia in 3 months since the last therapy 

It IS not claimed that progesterone will cf 
feet a cure, but it may be used to tide the girl 
over a period until the girl’s own ovaries begin 
their cyclical secretion of progesterone. In our 
experience, SO mg. of progesterone distributed 


over a 5-day interval, has been the only con- 
sistently' effective therapy The cifectivencss of 
oral progesterone in doses as high as 30 mg. 
per day for 10 days has not equalled that of 
50 mg. of injected progesterone 

Bleeding due to hypoestrinism occurs occa- 
sionally. The bleeding starts at the time of a 
normal menstruation but fails to stop Where- 
as, in the normal girl, bleeding stops upon re- 
constitution of the endometrium under the in- 
fluence of estrogen, in these patients there is a 
delay in reconstitution of the endometrium. 
The stimulus to growth (estrogen) is either in- 
adequate or lacking. The bleeding, therefore, 
continues indefinitely until some stimulus to 
healing is provided. In such patients the vag- 
inal smear oilers characteristic criteria It 
resembles that of the normal prepubertal girl 
The epithelial cells are from the basal layer, 
small, round cells with large vesicular nuclei. 
When such a smear is encountered in a per- 
sistently bleeding patient past the mcnarche, 
the logical therapy w ould seem to be to stimu- 
late the proliferative and reparative processes 
in the endometrium by giving estrogen The 
following case history provides a typical ex- 
ample. 

A 15 year old girl, menarcbe at 12 years, was 
brought in by her mother, who reported that bleeding 
and spotting had occurred continuously and persist- 
ently for the past 7 months During all of this time 
the girl had had to wear sanitary napkins and had 
been advised to refrain from sports and exercises She 
was moderately anemic Her growth and appetite were 
normal The persistent bleeding was not only a source 
of worry, but was a dram upon the hemoglobin and 
iron Rectal examination revealed no pelvic abnormal- 
ities The external genitalia were normal The h) men 
was intact The vaginal smear consisted of blood, 
leucocytes, and basal {type VIII) cells She was given 
0 1 mg of stilbestrol' orally each day In 3 weeks the 
bleeding stopped Stilbestrol therapy was continued 
for 6 weeks longer and then was gradually tapered off, 
one tablet being given on alternate days and then 
every third day Normal menstrual periods occurred 
during the course of treatment In the following 6 
months, penods have recurred at regular intervals and 
the patient has been free from menorrhagia 

Case 6 was a 12 vear old girl at menarcbe This, her 
first menstrual period, had begun 3 weeks previously 
as a moderate flow, but spotting had persisted since 
Developmental history' and physical examination re 
vealed no abnormalities The Hb was 75 per cent The 

‘The stilbestrol was supplied through the courtesy of 
Dr E Gifford Upjohn, The Upjohn Co , Kalamazoo, SJich 
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blood count showed 4.2 million erythrocytes, 8.2 
thousand leucocytes with a normal differential count. 
The vaginal smear showed cell types 1^7/, 1^777, 7. 
She was at once given an injection of 1 mg. of estradiol 
dipropionate® and 0.12 mg. of stilbestrol® was pre- 
scribed to be taken each night before retiring. Bleed- 
ing stopped in 10 days. The vaginal smear types were 
VII, II, I. She continued the same medication until 
4 mg. had been taken. Three weeks later a normal pe- 
riod began; 4 mg. of stilbestrol in 0.12 mg. doses in 
liquid form® was again prescribed. A ‘brownish’ vaginal 
discharge persisted for 10 days after the 4-day normal 
menstruation. She has had no further therapy, and 
there has been no recurrence of menorrhagia in 9 sub- 
sequent menstrual periods. 

Cast 7 was a 13-year-old girl, whose menarche had 
occurred at 11 years. The history revealed Pott’s dis- 
ease which had healed without deformit}' after ap- 
propriate treatment. This was the 5th day of the 3rd 
episode of menorrhagia, which in this patient began as 
a ‘normal’ period with profuse flow on the second and 
third days, tapering off to a flow requiring about 4 
napkins per day for 10 to 12 days more. Vaginal smear 
cell types were VII, I, VIII, V. She was given stil- 
bestrol, 0.5 mg. per day. In one week the vaginal smear 
showed cell types III, VII, II, IV. The dosage of 
stilbestrol was reduced to 0.1 mg. per day, and ther- 
apy continued. Bleeding stopped on the 10th day; this 
may have been a coincidence. Stilbestrol was con- 
tinued at 0.1 mg. per day for a total of 100 days. She 
had 2 normal menses during the period of therapy. 
Therapy was then interrupted. She has continued to 
have normal menstrual periods every 4 to 5 weeks for 
nearly a year. 

DISCUSSION 

While, in general, -control of menometror- 
rhagia, regardless of its etiology is possible by 
surgery or by giving large doses of male hor- 
mone, these types of therapy are undesirable 
for the reasons previously outlined. The prob- 
lem was therefore investigated from the point 
of view of possible treatment with one or an- 
other of the female sex hormones. This proved 
possible since the vaginal smear permitted 
determination of the cause of the bleeding. 
Classical methods such as endometrial biopsy, 
curettage, or hormone assays are laborious and 
expensive, and may involve invasion of the 
genital tract, while the vaginal smear technique 


6 Estradiol dipropionate (Di-ovocylin) supplied through 
the courtesy of the Ciba Pharmaceutical Products, Inc., 
Summit, N. J. 

* Stilbestrol (Eli.'ur Stilbestrol) 1 mg. per fluid ounce was 
supplied through the courtesy of Dr. E. Gifford Upjohn, The 
Upjohn Co., Kalamazoo, hfich. 


is rapid, easy, and acceptable to the patiei 
The difference between the cell types in norm 
menstrual smears and in the smears obtaine 
respectively, from cases of hyperestrinism ai 
hypoestrinism are so characteristic as to lea 
no doubt concerning the diagnosis. 

Thus, in three patients (ages 12, 13, 1 
whose vaginal smears showed the presence 
basal epithelial cells, indicating an atrophic e 
dometrium, the bleeding was controlled 1 
estrogenic therapy. And in the four patien 
(ages 11, 12, 12, 14) whose vaginal smears we 
predominantly plaques of cornified epitheli 
cells with pyknotic nuclei, progesterone the 
apy controlled the bleeding. It should be er 
phasized that upon withdrawal of progesteroi 
therapy bleeding occurs. This bleeding, in cm 
tradistinction to the bleeding for which tl 
therapy is given, is self-limited and resembli 
that of a normal menstrual period. The use i 
progesterone should not be discarded simpl 
because bleeding recurs upon withdrawal; sue 
bleeding is expected. 

While cases of menometrorrhagia are nc 
very frequent in pediatric practice, when the 
do occur they present serious problems. Tl 
diagnostic aid obtained by use of the vagim 
smear technique allows definitive diagnosis an 
treatment on the basis of etiology. The treal 
ment may be continued until such time as th 
patient’s own ovaries mature sufficiently t 
prevent the recurrence of menometrorrhagia 

SUMMARY 

Seven patients, aged 11 to 15 years, present 
ing the complaint of severe and/or prolongs 
menstrual bleeding were studied by the vag 
inal smear technique. On the basis of the cel 
types in the smears, it was possible to separah 
the cases into two groups : the one to be treateo 
with estrogen, the other with progesterone. 

The bleeding in all patients was successful!)' 
controlled by the appropriate therapy. 

I am glad to acknowledge the advice and criticism of Df- 
S. Soskin, Director of the Department of Metabolic a 
Endocrine Research.' 
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A Case of Secondary Amenorrhea 


Bernard L Cinberg, ]\I D. 

From the G\necologtcal Deparlmcul of 
the Good Samaritan Dtspcnsar\ and 
Hospital, Ncu York City 


RESULTS of treatment of secondary' 
amenorrhea arc often a source of dis 
satisfaction both to the patient and her 
ph)sician We are reporting a case of secondary 
amenorrhea m ^^hlch a careful diagnostic sur- 
\c} ^\as completed and an unusually long and 
tedious course of therapy \\as gi%en before a 
completcl} successful result \\as achieved 


CASE REPORT 

The patient \\as first seen in March, 1941, at the 
age of 17 She was a thin, pale, white schoolgirl who 
had not had a menstrual period since June, 1940 
Menarchc occurred at 13 j ears of age She had her first 
3 periods at 6 month intervals and then had regular 
6 week menstrual cycles which terminated abruptly 
in June, 1940 Her periods had been normal in dura- 
tion and were never painful She had never been 
operated upon and had had only the usual childhood 
diseases 

Physical examination I’hjsical examination re 
vealed a thm, white girl with no endocrine stigmata 
The weight was 103 lb , height, 62 inches Thcanthro 
pometnc measurements were normal The breasts, 
external genitalia and hair development were of nor 
nial appearance She was mentally alert but phlcgmat 
1 C With the exception of a deviated septum and nasal 
pobps, the examination revealed no abnormalities A 
vaginal examination was not made because of an un 
ruptured hymen, but a rectal examination showed that 
me pelvis was normal except for an unusuall> small, 
hard uterus which was m the normal anteflexed and 
anteverted position 

Laboratory data Temperature, pulse and respiration 
■"ere normal The blood pressure was 104 mm Hg sys 
lolic, 62 diastolic Blood and urine examinations gave 
values within the range of normal The basal metabolic 
rate was mmue 1 A vaginal smear indicated a Grade 
reaction of the vaginal mucosa The Wassermann 
reaction was negative The sugar tolerance was high, 
u flat curve was obtained after the ingestion of 100 
tni of dextrose Roentgenograms of the sella turcica 
revealed no abnormalities The visual fields were en 
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tirclv normal Two gonadotropic hormone investiga 
tions of 48 hour urine collections were made b> the 
tannic acid precipitation procedure of Lev in and Ty n 
dale and assaj cd using the immature mouse uterine 
weight method The urine •'pccimens were collected 
one week apart and both jicldcd less than 10 mouse 
uterus units per 24 hour collection Three assays for 
daily unnarv estrogens were made by Kurzrok's 
method rhc> showed an average of 5 rat unit" per 
liter 

Treatment The patient was first given a senes of 
injections of estrogen in an attempt to increase the size 
and responsiveness of the womb Ten injections, each 
0 33 mg of estradiol benzoate' were given in 3 weeks 
These were followed immediately by dailv injections 
for 5 da>s of 10 mg of progesterone ' The patient bled 
for 4 da>s, the flow beginning 54 hours after the last 
injection of progesterone Two weeks after the last day 
of vaginal bleeding, she was given a second senes of 5 
progesterone injections without preliminary estrogenic 
medication Sixt> five hours after the final injection, 
a flow began which lasted for 3 dajs A third and idcn 
tical senes of progesterone medication was given two 
weeks later without a preceding course of the cstro 
gens This did not produce vaginal bleeding 

The patient was permitted to go without medication 
for 6 months during which time she did not menstru 
ate again In November, 1941, she was given a course 
of ‘stimulative’ roentgen ray exposures to the pituitar> 
gland and ovaries She received 600 r to the nght tern 
poral region and 400 r to the left temporal region m 5 
exposures The ovancs received 8 irradiations during 
one month 300 r to the right anterior pelvis and 300 r 
to the left anterior pelvis The pituitary irradiation 
factors were 200KV, 4 ma, Cu plus 1 A1 filter The 
pelvic factors were 200 K.V, 4 ma, 1 Cu plus 1 A1 filter 
All treatments were given at 50 cm These treatments 
did not result in any further bleedings, although she 
suffered a temporar> alopecia about her temples 
Two months after the last roentgen exposure, the 
patient was started on 3 courses of combined oral es 
trogen and progesterone medication Each course be 
gan with daily dosts of 1 0 mg of stilbestrol for 10 


* The estradiol benzoate (Dimenformon Benzoate) 
progesterone (Progestin) and the pregneninolone (Proges 
toral) were supplied by Dr Leo Pirk of Roche Organon Inc , 
Nuticy, N J 
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days and was immediately followed daily doses of 
70 mg. of pregneniiiolone' for 5 days. The interval be- 
tween the courses of therapy was approximately 3 
weeks. Each series of oral medication resulted in an 
adequate vaginal bleeding. The last flow occurred on 
March 25, 1942. 

The patient menstruated spontaneously in April, 
1942, and has menstruated at 6-week intervals, with- 
out medication, up to the present time (October, 1942). 
The menstrual periods are of satisfactor}^ duration and 
intensity. It is interesting that she has reverted to the 
6-week intermenstrual interval exhibited before amen- 
orrhea had become established. She is still at school, 
does approximately the same amount of work and has 
not had any unusual economic changes. 


SUMMARY 

Two uterine bleedings were induced in a 
young schoolgirl with secondary amenorrhea ol 
8 months’ duration by the parenteral use of 
progesterone. A spontaneous, normal, men- 
strual rhythm was not produced. A series of 
so-called ‘stimulation’ roentgen exposures to 
the pituitary and the ovaries was unsuccessful 
in establishing menstruation. A third series of 
therapeutic attempts using the combination of 
stilbestrol and pregneninolone orally was fol- 
lowed by menstruation recurring spontane- 
ously at 6-week intervals. 
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. Its Use in the Diagnosis of Ovarian Failure, 
as an Index to Efficacy of Endocrine 
'Therapy and as a Human Assay Method 
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T he value of the vaginal smear method 
for the study of ovarian functions is 
based upon the response of the vaginal 
epithelium to the hormones of the ovary. This 
relationship has been long evident from com- 
parison of the structure of the undeveloped 
' agina in childhood and the atrophic mucosa of 
senility with the histologically normal, fully 
developed epithelial structure characteristic in 
sexual maturity, it has more recently also been 
indicated by the apparent occurrence of 
rhythmic alterations of the vaginal epithelium 
during the menstrual cycle These changes 
ha\e been accepted by many as proof of a 
human vaginal cycle. Papanicolaou's publica- 
tion in 1933, supporting this belief, indicated 
that such cyclic variations could readily be 
demonstrated in stained smears of human 
vaginal fluid (1). A later publication, with 
Shorr in 1936, described the vaginal cytology 
of the menopause and advocated the vaginal 
smear method for the diagnosis of ovarian 
failure, at the same time demonstrating clearly 
the morphologic transformation of the vaginal 
fluid following adequate estrogen therapy (2) 
The potential importance of this simple 
means for investigating ovarian functions and 
failures, and its evident practical value in 
gauging therapeutic responses was at once ap- 
parent The following critical review is pre- 
sented in an effort to appraise the usefulness of 
the vaginal smear method as judged from per- 
tinent pubheations in the available literature 

VAGINAL SMEAR TECHNICS 
Since the original method for obtaining and 
staining vaginal smears was described by 
Submitted b> request Kecened Januar> 5, 19t3 


Papanicolaou, several modifications of technic 
have been proposed to simplify this procedure. 
The technical details and the microscopic 
features of the various staining methods are 
summarized briefly. 

Chrheh’s llematoxyhn-Bosin-Walcr Blue Stain 
{Fapamcolaou, 1) 

Technic Secretion obtained from the vagina by 
means of a curt ed glass pipette is spread upon glass 
slides which are immediatelj immersed in a jar con- 
taining equal parts of 95 per cent alcohol and ether 
\fter fixation to 1 hour) the smears are stained 
with hematoxjlin, eosin and water blue m the follow- 
ing manner 

Slides arc first stained with Ehrlich’s hematoxylin for 
about 5 minutes, then carried into running water for at least 
a quarter of an hour After this, the) are stained with a 0 5 per 
cent cosin for about 3 to 4 minutes, rinsed well in water, and 
finally stained for 1 minute m a 0 5 per cent solution of water 
blue Follow ing this they arc rinsed well in water and then 
earned through 50 per cent, 70 per cent, SO per cent, 95 per 
cent and absolute alcohol into xylol and mounted in Canada 
balsam The stain is permanent and does not fade easily 

Microscopic appearance The author describes the 
preparation as follows 

This secures a sharp outline of the sarious cell types with 
a \ariety of shades from an intense blue to an eosin red The 
comified cells, which are almost constantly present in the 
\agina, lake an intense eosin color and are sharply differenti 
ated On the other hand, cells derir ed from the deeper \ agmal 
layers, which are free from cornification, are stained strongly 
blue Parti) comified cells show v,arious shades of purple 
Superficial secretory cells, containing mucus, display a t)pi 
cally characteristic bluish purplish tone Leucocytes, as well 
as bacteria, are also sharply outlined Eosinophdes show dis 
tinctly red granulation Mucus takes a bluish or purplish 
shade The contrasts are sharper than with ordinary he 
matoxybn cosin and the comified cellsarepartlcularlydiffer 
entiatcd Tlus is important for the \agina, in which the 
cornification is \ery pronounced, especially during certain 
periods of the cycle 

Modified Masson Tnehrome Slam {Shorr, 3) 

Technic The vaginal secretion, aspirated by means 
of a drx pipette with rubber bulb attached, is expelled 
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onto a glass slide. While still wet, the slide is fixed in 
equal parts of ether and 95 per cent alcohol. Fixation 
for 1 or 2 minutes is adequate. Instead of imported 
stains (Ponceau de Xylidene and Light Green) Shorr 
later substituted domestic Biebrich Scarlet and Fast 
Green FCF for staining. 

(1) From fixing solution, carry through alcohols to water* 
stain with Harris’ hematoxylin for 2 minutes, and wash in 
running water for 5 minutes. (2) Instead of the Ponceau de 
Xylidene-Acid Fuchsin-Orange G solution, 1 per cent Bei- 
brich Scarlet, water soluble (Nat’l Aniline and Chem. Co.) 
and 0.4 per cent Orange G in 1 per cent acetic acid. Stain 1 
minute and rinse in water. (3) In place of the 3 per cent 
phosphotungstic acid mordant, a mixture of equal parts of 5 
per cent phosphomolybdic and phosphotungstic acids. Mor- 
dant 1 minute and rinse. (4) In place of 0.3 per cent Light 
Green, a 0.25 per cent solution of Fast Green FCF (Ilat’l 
Aniline and Chem. Co.) in 0.3 per cent acetic acid. Stain 2 
minutes. Do not rinse. (5) Differentiate in 1 per cent acetic 
acid for 1 minute,, car^ throqgh alcohols toj^Jnl and nopy/jf 
in damar. 

A single differential stain incorporating aU the Com- 
ponents of the trichrome method described above, 
with the exception of hematoxylin, was recently rec- 
ommended by Shorr for clinical investigations (4). The 
greatly simplified technic is as follows. 

1. Aspirate the vaginal secretion by means of a dry pipette 
with rubber bulb attached, and expel onto a glass slide. 
2. Fix, while wet, in equal parts of ether and 95 per cent al- 
cohol. Fixation for 1 or 2 minutes is adequate. 3. Stain for ap- 
proximately 1 minute in Solution S3. 4. Carry through 70 per 
cent, 95 per cent and absolute alcohol, dipping slide 10 times 
n each solution. 5. Clear in xylol and mount in damar. 

The composition of the single differential stain (S3) 


s as follows: 

ethyl alcohol (50 per cent) 100.0 cc. 

Biebrich Scarlet (water sol.) ... 0.5 gm. 

Orange G 0.25 gm. 

East Green FCF 0.25 gm. 

phosphotungstic acid c.p 0.075 gm. 

phosphomolybdic acid c.p 0.5 gm. 

glacial acetic acid 1.0 cc. 


Microscopic appearance. Shorr describes the results 
as follows. 

It provides a sharp differentiation between cornified and 
non-cornified elements. The former stain a brilliant orauge- 
red; the latter take on a green stain which is deeper in the 
younger cells, and paler in those more advanced. The staining 
is delicate and reveals cytoplasmic and nuclear details very 
clearly. Other constituents, such as leucocytes, erythrocytes, 
bacteria and spermatozoa, are satisfactorily differentiated. 

Fnchsin Stain {Salmon and Frank, 5; 

Geist and Salmon, 6:) 

Technic. The procedure is described by the au thors (6) . 

A speculum is inserted into the vagina and the vaginal 
mucous membrane and cervix inspected to exclude the pres- 
ence of any infection. A small amount of the vaginal secretion 
is aspirated from the surface of the posterior blade of the 
speculum with a small glass pipette. The secretion is diluted 
with a little normal saline, spread on a glass slide, allowed to 
dry in the air and stained for one minute with fuchsin; the 
smear is then washed with tap water and is ready for ex^m- 

i.'istk'!}. 


Reagent .■ 1 . F uchsin 3 . 0 j 

Alcohol 95 to 100% 100. 0( 

2. Alcoholic fuchsin (1) 12.0 ( 

Distilled water 100.0 ( 


Microscopic appearance. Estrogen deficiency is i 
ognized by the presence of small, round or oval ( 
thelial cells with large, darkly staining nuclei (atto[ 
cells). The normal smear consists of large, flat, clea 
outlined, squamous cells with small, deeply stain 
nuclei. Details of the smear types observed in 
menopause and following estrogen therapy, as 
scribed by Geist and Salmon, are included below in 
discussion of vaginal smears in the menopause. 

Modified Best’s Carmine Stain {Salmon, Walter, 
and Geist, 7) 

Technic. The authors write: 

Patients are instructed to take a plain water douche 
evening the smears are taken. A speculum is inserted into i 
vagina and the cervix and fornices are wiped clean. The spei 
lum is then withdrawn, at the same time sweeping off 
secretion from the anterior wall with the posterior blade 
the speculum. The secretion on the blade is then diluted « 
an equal part of normal saline and spread on a glass sH 
Fixation is obtained by drying in air. A modification of 1 
Best’s carmine stain (which is used in the Department 
Pathology of the Mt. Sinai Hospital to demonstrate glycoj 
in tissues) was adapted for the smears. 

1. Stain with hematoxylin for 5 min. 

2. Rinse in cold water. 

3. Stain with carmine solution for 15 min. 

4. Differentiate in 

Absolute ethyl alcohol, 16 cc. 

Absolute methyl alcohol, 8 cc. 

Distilled water, 20 cc. 

Immerse 4-5 times. 

5. Absolute alcohol— 2 immersions. 

6. Xylol— 2 immersions. 

7. Mount with balsam. 

Microscopic appearance. The appearance of i 
preparation is described by the authors. 

The glycogen appears as deep red granules in the cylo 
plasm. In some cells the granules are coarse, while in othen 
they are so fine that their cytoplasm is diffusely pink. The 
nuclei stain blue. This stain also reveals distinctly the mor- 
phologic characteristics of the cellular elements of the smear 
Smears taken throughout the menstrual cycle (except dur- 
ing the period of actual menstruation) in women with regular 
cycles show slight variations in glycogen content which are 
difficult to interpret. In some women the smears are uni- 
formly lower in glycogen content than in others. This phase 
of the problem will be reported on later. 

Iodine Vapor Stain {Mack, S) 

Technic. 1. Preparation of smears. A cotton applicator is 
inserted into the vagina and twirled lightly (one compb'e 
rotation) against the vaginal wall. The cotton end of t e 
applicator is then rolled lengthwise over the surface of a clear- 
glass slide. By rolling, rather than rubbing, a uniformly tliiii 
film of cells, with minimal clumping and cell distortion, « 
suits. The film dries almost immediately and may be stain 

at once. . , . • u-bv 

2. Staining of smears. Staining is accomplished 
laying the slide, face down, over a shallow dish 
small amount of Lugol’s solution. Iodine vapors which a 
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insensibly from the solution suffice to stain the glycogen con 
taming cells m tuo or three minutes Microscopic examina- 
tion may be carried out immediately. Although such stains 
fade in 24-28 hours, re stainmg (by the same method) may 
be carried out repeatedly if later examinations are desired 
\ficroscopic appearance Vaginal smears \Mth normal gly- 
cogen content are recognizable e\en macroscopically by the 
great preponderance of large, flat, pol>gonal cells with rich 
brown or \iolet brown cj'toplasm The unstained nuclei 
(recognizable as small, translucent, round bodies) are located 
m theccntral portions of the cells Vary ing numbers of smaller 
and more rounded cells taking a deep brown color are also 
found -with some degree of regularity In contrast to the 
lodophilic brown cells, a large number of non glycogenic, 
unstained or lightly stained lemon yellow cells of irregular 
size and shape and poorly' defined Iwrdcrs, mike up the bal- 
ance of the normal picture The latter arc tlic totally comified 
squamous cells from the surface of the mucous membrane 
For practical purposes, with this method identification and 
clarification of cell types is unnecessary T he x aginal smear 
of the normal cy'chc woman is recognizable by' the prtfxmder- 
ance of deeply and uniformly stained brown jodophilic cells 
Smears taken from women during xarious stages of the 
^ menopause as well as from young children prior to puberty 
are distinguishable macroscopically by the absence of the 
nch brown color of the stained smear. Such slides have a 
lemon yellow, buff, brownish yellow, or light brown appear- 
ance depending upon the degree of glycogen poxerty In ex- 
^ treme grades of \aginal atrophy, as m \cry young children, 
or in adianced stages of the menopause, smears consist al 
most entirely of leucocytes, amorphous debris, and varying 
numbers of yellow superficial «quamouseells In less advanced 
stages of ovarian hypo-funclion (as m earlier phases of the 
menopause and in pre-pubcscent children) minimal glycogen 
content is discernible by the presence of mottled cells, i c 
cells containing small, irregularly distributed brow n deposits 
at the cell margins and m the cytoplasm The brown color 
rarely involves the entire cell as in sexual maturity The cells 
in gl)Copcnic smears are generally smaller in size and more 
rounded in form and h.a\e their origin m the deeper layers of 
the epithelium Unstained, irregularly shaped cells, ty’pical 
of the superficial corntfied layer are present m abundance 
, ^^cy too appear to be smaller than in normal smears 

As is evident from the foregoing, the original 
’ staining methods of Papanicolaou and of Shorr 
are complicated procedures practicable chiefly 
5 for the use of research workers with skilled 
’ technical assistance. Shorr’s ^single differential 
. stain' seems to provide fewer technical difh- 
-■ culties. The fuchsin and the iodine vapor stains 
c are best adapted for clinical investigations with 
limited laboratory facilities. The iodine vapor 
[Method depends upon a specific color reaction 
^ for glycogen alone, places less dependence than 
? technics upon the cytologic features of 
" j smear, and, hence, requires less microscopic 
^ skill and experience. 

J VAGINAL SMEARS IN THE NORMAL 

MENSTRUAL CYCI.E 

Papanicolaou’s exhaustive study to date re- 
mains the only detailed description yet offered 


of the normal cycle as revealed in vaginal 
smears. Briefly summarized, these changes in 
a typical 28-day cycle are as folloxx s 

Menstrual phase (1-7 days) Erythrocytes, fibrin, 
bacteria and squamous cells of the superficial or inter- 
mediate types; large numbers of leucocytes appear at 
the end of this period as the erythrocytes vanish 

FoUtcuhr or copiilalhc phase (8-12 days). Leuco- 
penia, increase in mucus The epithelial cells are of the 
superficial or intermediate types with an increasing 
tendency to cornification, the cornified cells are usually 
nucleated 

Ovulalnc stage (12-13 days, usually’) Sudden in- 
crease in leucocytes and decrease of mucus Nucleated 
cornificd cells abundant Return of erythrocytes indi- 
cates ovulatory bleeding 

or prohfcraltvc phase (13-17 days) 
Variable proportions of leucocytes and cornificd cells 

Secretory or premenstrual phase (18-28 days) Abun- 
dance of cells and leucocytes Most cells of superficial 
type with larger nuclei, decrease in numbers of nucle- 
ated cornificd cells, rich mucus consistency With ap- 
proaching menstruation, erythrocytes, and cell plas- 
molysis and fragmentation produce ‘a pronounced 
irregularity in the structures of the smear ’ 

For full details of the cytologic variations 
occurring in the normal vaginal cycle the reader 
is referred to Papanicolaou’s publication. A 
careful study of the text of this exhaustive re- 
port leaves little doubt as to the probable 
existence of a histologic cycle as has also been 
shown (notably by Dierks) by histologic 
methods Full accord as to details and extent 
of these changes has, however, not been reached 
among investigators of this subject. Hence, 
until more extensive studies of these cyclic 
alterations manifested in vaginal smears com- 
pletely substantiate Papanicolaou’s descrip- 
tions, his findings must be taken with some 
reservation It is obvious, from the bizarre and 
varied cytologic patterns described, that more 
than ordinary microscopic skill and experience 
is necessary to conduct such investigations. 
Accordingly, it seems evident that the vaginal 
smear method for investigating normal vaginal 
physiology is the province solely of the expert 
histologist. 

VAGINAL SMEARS IN CASES OF OVARIAN FAILURE 
Menopattsc 

In contrast to the cyclic changes of the 
vaginal epithelium, which are slight in degree 
and difficult to interpret, the cytologic char- 
acteristics of the atrophic miicobal smear are 
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Striking and more easily recognized, especially 
in advanced senility and following castration. 
In advanced atrophy, smears consist of numer- 
ous compact, round or oval cells which stain 
deeply and contain large round or oval, well- 
preserved nuclei. These are known as ‘deep 
cells’ since they are derived from the deeper 
layers of the vagina; large superficial cells from 
the uppermost layers are present in small 
numbers. Leucocytes are also numerous and 
erythrocytes are frequently found. Smears of 
this type offer no great difficulties of interpre- 
tation to the casual microscopist. 

When atrophy of the vagina is less pro- 
nounced, however, smears display a high de- 
gree of variability. Superficial cells are more 
numerous, while deep cells may vary in number 
from great abundance to complete absence. In 
addition, the cells show an absence of uniform- 
ity of outline and structure, they tend to form 
irregular clumps, and show poor preservation 
of cytoplasm and nuclei. The presence of large 
numbers of bacteria gives to the smear a ‘dirty’ 
appearance. Papanicolaou and Shorr attribute 
the great variability in part to the spontaneous 
re-appearance of rhythmic, cyclic changes. 
They describe 6 prevailing types of postmeno- 
pausal smears: a) The menopausal atrophic 
type; h) the intermediate type; c) the mucous 
type, d) the premenstrual type ; e) the bacillus 
vaginalis type;/) the pseudoleucopenic type. 
The reader is referred to their publication (2) 
for complete details of this classification. 

A more simple classification of the post- 
menopausal smear was suggested by Salmon 
and Frank (5) and Geist and Salmon (6); the 
latter explain the wide variations in degrees of 
vaginal atrophy on the basis of the varying 
tempo of the regressive process and continued 
estrogen elaboration after cessation of men- 
struation. Geist and Salmon’s classification of 
the various degrees of estrogen deficiency, as 
determined by morphologic characteristics of 
smears stained by the fuchsin method, follows. 

Reaction /, advanced estrogen deficiency. The char- 
acteristic features of this type of smear are the com- 
plete absence of squamous epithelial cells and the 
nresence of small, round or oval epithelial cells with 
rather large, darkly-staining nuclei (‘atrophy cells’). 
These are the cells which Papanicolaou and Shorr have 
described as ‘deep cells.’ Leucocytes and erythrocytes 
are present in varying numbers. 


In some smears the epithelial cells are few in nun 
ber and associated with large numbers of leucocyte 
in others, particularly in very old women, the ep 
thelial cells are very small, few in number and a; 
associated with a scattering of leucocytes and erj-tl 
rocytes. 

Reaction II, moderate degree of estrogen dcficicnc 
There is a variable number of large epithelial celli 
many of which are irregular in shape. The nuclei ar 
relatively large. Interspersed among these cells is 
varying number of atrophy cells and leucocytes. Th 
relative proportion of the large epithelial cells to th 
atrophy cells is variable. What distinguishes this smea 
from that of Reaction I and III is the association of th 
atrophy cells with the larger epithelial cells. 

Reaction III, slight degree of estrogen deficiency. Pre 
dominance of rather large, irregular epithelial cells i: 
the striking feature of this smear. The cells vary in siz( 
and .shape, their edges are somewhat irregular anc 
frequentl}^ indistinct in outline. They frequently occui 
in clumps ; a few atrophy cells may be present. 

Reaction IV. The smear consists of large, flat, 
clearly outlined, squamous epithelial cells with small, 
deepL'Staining nuclei. These cells are larger, moi 
clear-cut, and the nuclei relatively smaller than thos 
in the Reaction III type of smear. No atrophy cel 
and usually no leucocytes are seen. 

A simple system of grading these varyiiij 
degrees of estrogen deficiency on the basis o 
glycogen content, rather than upon morpholog; 
of the cellular elements, was described by Mad 
and Ale (9) utilizing the iodine-vapor stainin] 
technic. 

Grade I. Complete gbmopenia. Smears of this typ 
contain only small yellow cells of varying sizes am 
shapes and large amounts of amorphous cellular debris 
In extreme grades there is marked paucity of epi 
thelial elements. 

Grade II. This grade of smear is marked by < 
greater abundance of epithelial elements than n 
Grade I. Iodine vapor staining depicts glycogen in ir 
regular brown deposits at the cell margins or scattered 
irregularly throughout the cytoplasm (‘mottled cells’). 
Diffusely stained brown cells, usually of the small, 
round variety (deep cells; atrophy cells) may also be 
present in small numbers. Many glycopenic yellow cell- 
are also found. 

Grade III. A further increase in cell numbers i- 
evident in this grade as compared to the precedinf- 
The cells are larger and more regular. The diffuse) 
stained cytoplasm has a rich brown color. Non- 
iodophilic yellow cells are also present in abundant 

Grade IV. This grade of smear is easily recognW 
b}'^ the presence, almost exclusively, of large, © • 
deepty stained browm iodophilic cells preseiit singly*’ 
in large clumps. Grade IV represents maximal estr^ 
genic effect and corresponds to the smear of the norm^ 
foUicular phase. 
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\ somewhat similar scheme, based on pro- 
'tions of glycogen-containing and glycogen- 
'icient cells in smears stained by iodine 
lors, was proposed by Willson and Goforth 
). 

.1+ onh an occasional ghcogcn-contammE cell 
I-t- less than one-third of the cells contain gl\ cogen 
i-(- from one third to two-thirds of the cells con- 
tain gh cogen 

l-f- more than two-thirds of the cells contain gl>- 
cogen 

Discussion As is evident from the foregoing 
-cussion, the variable tempo of regressive 
ingcs in the vagina and the persistence of 
,h degrees of estrogen activity from noii- 
arian or extrinsic sources produce great 
dability in the appearance of the postmeno- 
, usal vaginal smear, both in its cytology and 
glycogen content. This has been shown 
undantly in smear studies bj- Papanicolaou 
•d Shorr (2), Salmon and Frank (,1); Geist 
'd Salmon (6), Bernstein and Feresten (11), 
cLaren (12), ^lack and Ale (9), and Mack 
3) Evidence of postmenopausal estrogen 
iboration has also been demonstrated from 
irogenic titers in the blood and urine of 
macteric women by Robson and his associ- 
2S, Frank, Goldbergcr and Salmon, Schloss- 
,rg and Durruty, and by Fluhmann (14). 
\Vhile Papanicolaou and Shorr have insisted 
at thcmenopausal typeof smearis invariably 
esent after menopause whether or not symp- 
ms exist’ it is evident that such smear pic- 
res are not always clearly defined nor 
adily recognized Hence, clear-cut evidence 
ovarian failure is not invmriably demonstra- 
e during the symptom-producing phases of 
le menopause and the diagnostic value of 
aears is highly debatable and necessarily 
mted Ottaway’s conclusion (15) gives a good 
ipraisal 

In spite of promising experimental dat.v, it is obvious from 
r observations that vaginal smears are far from infallible 
clinical objective evidence in estrogenic msufliciency of 
imen For example, the fact that no estrogenic deficiency 
IS revealed by smears in 4 cases with sjmptoms which fol- 
'ed castration shows lack of reliability in absolute diagno- 
, although the method could vv ell be of some use as con 
matory evidence in vague cases 

Amenorrhea and Other Disorders of the 
Menstrual Cycle 

•Papanicolaou and Shorr also described the 
iginal cytology in primary and secondary 


amenorrhea. Smear types identical with those 
they described for the menopause were found. 

The matopauuil atrophic type is characlenstic of cases of 
prunar) amenorrhea, l>cing associated with an infantile 
uterus The deep cells prevail in this type In secondary 
amenorrheas, all other tj^ics described above arc found 
ITic resemblance of the smears in these two conditions (i e , 
mcnopau<?e and amenorrhea), the similarity in their response 
to the follicular hormone, and the existence of postmeno- 
pausal c>clic changes, tend to break down the sharp distinc- 
tions gcncrall> held to exist between them From the mor 
pliologic standpoint It IS frequently hard to classify cases m 
one group or the other 

In a later publication (16) they describe the 
vaginal smears in a case of secondary amenor- 
rhea of the stationary or ‘fi.xcd’ atrophic type. 
More recently, Papanicolaou spoke of the 
‘atrophic type of smear, usually found in pri- 
mary amenorrhea’ and a ‘crowded type of 
smear, usually found in primary amenorrhea.’ 
(17). 

Moulton (18) has reported the results of the 
study of vaginal smears in three patients with 
anorexia nervosa who had disturbances of the 
menstrual cycle. In one instance, smears of 
the follicular type w ith irregular cyclic changes 
were interpreted as 

evidence of moderate continuous estrogen activity, as the 
cells were of the mtermcdialc type rather than of the basal 
type, and were distinct, well formed, and partly cornificd 
'I he percentage of cormfication was taken as the best and 
only quantitative measure of the level of estrogen activity, 
and cyclic increases in this were found to coincide with, or 
just precede vomiting attacks The quiescent level of corni 
fication between attacks was 2 to 10 per cent, with definite 
increase during attacks to 25 to 40 per cent They were 
thought to be of significant magnitude because they con- 
sisted of at least 20 per cent increase in cormfication, while 
the margin of error m estimating each smear w as about 5 per 
cent as shown by rechecking Smears were also taken 
three times a week on case 3 for five months, but no cyclic 
changes were found, the smears being of the atrophic type, 
desenbed as being typical of primary' amenorrhea and severe 
secondary' amenorrheas Vaginal smears were useful m 
this study for research rather than for therapy 

Ripley and Papanicolaou (17) also reported 
study of vaginal smears in menstrual disorders 
m 31 women with schizophrenia, depression 
and elation. Their investigations showed ‘well 
expressed follicular reactions’ in the presence 
of normal cycles, whereas retarded menstrua- 
tion was attended by the ‘relatively frequent 
occurrence’ of a delay in the appearance c' 
follicular phase. In most patients^Avi 
normally long intervals t' 
in smears was either por 
Such atypical follicu;..! 
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as ones in Avhich 'cornified cells of the follicular 
type are intermixed with smaller, round or oval 
deep cells, indicative of a subnormal estrogenic 
secretion.’ Short cycles were rarely observed in 
this study, although in one instance of a 19-day 
interval the smear was marked by the persist- 
ence of numerous cornified cells during the 
premenstrual period, whereas in the normal 
premenstrual stage their numbers decrease 
gradually. Scant menstrual bleeding was ob- 
served in instances in which ‘the follicular re- 
action was poorly expressed’ and the interval 
was lengthened. 

Discussion. While the value of the vaginal 
smear method in clinical research of cyclic 
disturbances has been shown in the examples 
cited above, there is little evidence at present 
to indicate its usefulness in gynecologic prac- 
tice. Readily distinguishable vaginal atrophy 
indicative of extensive ovarian deficiency ap- 
pears to be characteristic of certain types of 
primary amenorrhea; the highly variable pic- 
tures seen in the vaginal smears of cases of 
secondary amenorrheas and of irregularities of 
the menstrual interval make this procedure of 
questionable value. Campbell and Sevringhaus 
(19) claim practical importance of vaginal 
smears, along with endometrial biopsy and 
pregnandiol determinations, for accurate diag- 
nosis and management of amenorrhea. The 
lack of other confirmatory reports from clinical 
workers Avould appear to indicate the limited 
value of the smear method in this field. 

Failure of Ovulation 

Papanicolaou’s description of the ‘ovulative 
smear’ suggested the use of this method for the 
detection of ovulation or the recognition of 
anovulatory cycles in investigations of func- 
tional sterility. The ovulative stage which 
follows upon the leucopenic follicular phase is 
recognized, according to Papanicolaou, by the 
sudden appearance of leucocytes and a few 
erythrocytes. After accomplished ovulation, 
there follows the luteal phase of the cycle the 
smear for Avhich is described as consisting of 
cells which are folded, clumped, fragmented, 
and associated with many leucocytes; prior 
to ovulation, the cells are intact, discrete, 
largely cornified and unaccompanied by leu- 
cocytes. 


Use of the smear method for the detection o! 
ovulation or ovulatory failure has been ad- 
vocated chiefly by Rubenstein (20, 21) who 
combines the cytologic changes described 
above with determinations of basal rectal 
temperature for this purpose. Depending upon 
evidence of a sudden rise of basal rectal tem- 
perature and the ovulatory changes in vagina! 
smears, Rubenstein reported a high incidence oi 
anovulatory menstruation in cases of sterility. 
He pointed out that the presence of infectio 
or chronic irritation may, however, invalidat 
the interpretation of both smears and temperj 
ture readings. Zuck and Duncan had previousl 
relied upon a rise both in vaginal pH and rectc 
temperature to postulate the occurrence c 
ovulation (22). 

In a recent critical study of the smea 
method for detecting ovulation, Krohn, Harri 
and Hechter (23) indicate that numerous fac 
tors complicate the evaluation of ovarian func 
tion by this means. They showed that a) arti 
fact peaks of desquamation frequently occu 
without a corresponding drop in cornificatioi 
and these do not signify ovulation, and h), per 
sistently high levels of estrogen may induce i 
desquamation similar to that produced b] 
progesterone during the luteal phase of thi 
cycle. They believe, however, that proper in 
terpretation of daily vaginal smears will 'ir 
most cases’ indicate whether or not the patieni 
has ovulated, although no explanation foi 
‘artifact desquamations’ is offered. They sup 
plement observations on luteal activity by 
vaginal smear studies with determinations ol 
urinary pregnandiol. 

No confirmatory evidence of the value of 
vaginal smears for the detection of ovulation 
has as yet been produced. 

Senile Atrophic Vaginitis 

The use of vaginal smears for the recognition 
of postmenopausal vaginitis resulting flow 
estrogen deficiency and the control of specific 
therapy of this condition was reported by 
Ottaway (15). The limited value of smears for 
this purpose is summarized in his conclusion- 
‘In the diagnosis of senile vaginitis the exami- 
nation of vaginal smears could be of consider 
able value in ruling out the suspected but no 
true cases.’ 
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’aginal smbars for evaluation of therapy 

The striking and easily demonstrated trans- 
ormation of the atrophic vaginal smear by the 
dministration of estrogens and the definite 
nduction of atrophic changes in the normal 
nd estrogen-stimulated mucosa by androgens 
uggested the usefulness of the smear method 
;s a means for evaluating the success of therapy 
ising the sev sterols. 

Estrogen therapy. Papanicolaou and Shorr 
2) were the first to advocate the use of vaginal 
mears for objective determinations of the 
ffectiveness of estrogen therapy independent 
if symptomatic response. They suggested the 
ittainment of the follicular phase as the thera- 
leutic goal. 

'he fact that sjmptomatic relief may occur before the 
nal smear change rai'ses the question whether the optimum 
talc IS reached when sjTnptoms arc relieved or when the fol- 
cular phase is induced Analogies are numerous with other 
eficiencj states, in which objective as well as subjective 
rileria are available The Tcbef of the symptoms of 
dema at lower than normal basal metabolic levels, and the 
bolition of tetany, with the blood calcium and phosphorus 
till far from normal, are examples Such partial changes arc 
elcomc from the standpoint of the patient’s comfort. But it 
5 generally recognised that they arc less desirable than the 
omplete restoration of the ph>siologic state prevailing with 
he normal function of the hormones involved It is for this 
eason as well as the other considerations mentioned above, 
hat we are inclined to consider the induction of the follicular 
ihase as the more reliable standard m the treatment of the 
nenopause syndrome 

Papanicolaou and Shorr further utilized the 
Ittainment of the follicular phase as a thcra- 
leutic test to distinguish beUveen menopausal 
ind pseudo-menopausal symptoms, since the 
alter ‘will persist after complete smear changes 
ire obtained.’ 

Acceptance of the vaginal smear method as 
in important or necessary adjunct to the evalu- 
ation of estrogen therapy has been recorded 
by several investigators. Campbell and Sevring- 
bans (19) consider smears, along with endo- 
rnetrial biopsies and pregnandiol determina- 
tions, essential for accuracy in diagnosis and 
appraisal of therapy. Smith (24), using smears 
as diagnostic measures and as guides to therapy 
found that ‘alterations in the smear practically 
always parallel symptomatic improvement/ 
Schneider (25) states that ‘vaginal smears pro- 
vide an efficient and accurate index to physio- 
logic action of estrogen and although of value 
in the individual case are not essential rou- 


tinely/ Ottaway (15) recognized the occasional 
usefulness of smears in the treatment of senile 
vaginitis as ‘a means of gauging the dosage 
of estrogenic substance to attain the normal 
lype IV smear necessary for cure/ Simpson 
and Mason (26) employed vaginal smears to 
demonstrate the effectiveness of vitamin A 
therapy in senile vaginitis which they attribute 
to deficiency of vitamin A as well as of ovarian 
hormones. 

Other investigators have been less enthusias- 
tic and even critical of the value of vaginal 
smears in therapeutic appraisals. Werner and 
his associates (27) wrote: 

It IS quite cvulcnt from the present study that changes in 
the vaginal secretion arc a much less delicate index of the 
effectiveness of estrogenic material than is an examination of 
the uterine mucosa secured by curettage It is also quite 
obvious that symptomatic relief can be secured in dosages 
that arc too small to produce definite changes in the vaginal 
secretion, since the group of subj'ccts receiving the smallest 
dosage npparcntlj secured as much relief of symptoms as 
those who received larger doses In view of these facts wc 
feel that the question may legitimately be raised whether the 
objective of Ihcclin medication in castrate and menopausal 
cases should be pushed to the point of full follicular phase of 
the menstrual cycle, as suggested by' Papanicolaou 

Ottaway concluded (15): 

In spite of promising evperimcnlal data, it is obvious from 
our observations that vaginal smears are far from infallible 
as clinical objective evidence in estrogenic insufficiency of 
women For example, the fact that no estrogenic deficiency 
was revealed by smears m 4 cases w ith symptoms which fol- 
lowed castration shows lack, of reliability in absolute diagno 
SIS, although the method could well be of some use as con 
firmatory evidence in vague ca'ies In treatment of the so- 
catlcd mcnopauvil syndrome, progression of smears toward 
an estrogenic sufficiency type, showed a general relationship 
to improvement m symptoms, but with so many exceptions 
as to be of only slight value in determining dosage for relief 

The same viewpoint v as expressed by Ben- 
nett and TeLmde (28) who state: 

Wc do not feel that it is necessary for the practitioner who is 
treating menopausal symptoms to follow the menopausal 
smears In fact, to be guided entirely by the smears would in 
some instances be misleading 

Androgen therapy in soomcn. Vaginal smear 
studies by Papanicolaou, Shorr, and Ripley 
(29), as well as those of other investigators, 
have demonstrated atrophic changes following 
the administration of testosterone propionate. 
While these reports suggest the usefulness of 
vaginal smears as an index of the effect of 
androgens upon women, no clinical application” 
of this method has as yet been made in the 
management of gynecologic disorders vith 
male hormone preparations. 
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VAGINAL SMEARS FOR HORMONE ASSAYS 

Confirmation of the observations that the 
atrophic vaginal smear can be readily trans- 
formed into one resembling the follicular phase 
of the normal cycle has resulted in numerous 
attempts to evaluate the effectiveness of vari- 
ous hormone preparations in human subjects 
by this method. The hormones tested by this 
means now include, not only the various nat- 
ural and synthetic estrogens, but also proges- 
terone, androgens and gonadotropins. Only a 
few of the more representative articles of the 
voluminous literature are cited in this appraisal 
of the vaginal smear method. 

Estrogens. Potency of the various products 
has been judged by their ability to transform 
the atrophic vaginal smear of menopausal or 
castrated subjects into one characteristic 
for the cytologically normal follicular phase. 
This evidence of estrogenic efficiency has been 
shown for estrone, «-estradiol benzoate, a- 
estradiol dipropionate, ethinyl estradiol and 
diethylstilbestrol. The effectiveness of these 
preparations has been shown also by oral, 
parenteral, sublingual, vaginal routes of ad- 
ministration and by subcutaneous implanta- 
tion and inunction. The cytologic criteria of 
Papanicolaou and Shorr were made the basis 
of most determinations. The glycogen index 
was employed by Mack (8), Mack and Ale (9) 
in studies of oral, vaginal and parenteral ad- 
ministrations of estrone. Willson and Goforth 
(10) tested diethylstilbestrol by this method 
and observed that an increase in vaginal glyco- 
gen after treatment could be observed before 
changes in cell type were detectable. Herrn- 
berger and Horstmann (30) have assayed estra- 
diol benzoate by means of the glycogen index 
of smears stained by the complicated Best’s 
carmine method. Their studies were made 
upon young children. Further investigations are 
necessary to determine whether the technically 
simple glycogen methods or the more complex 
procedures based upon cytologic criteria are 
best suited for estrogen assays in the human 
subject. 

Stoddard and Metzger (31) have employed 
'the vaginal smear method to determine the 
comparative potencies in women of orally ad- 
ministered diethylstilbestrol, and a-estradiol 
benzoate and estrone by intramuscular injec- 


tion. The effectiveness of these substance: 
was compared by determining the minimum 
amount of each which was necessary to product 
a mid-interval type of smear response in th 
middle 75 per cent of each group of menopausal 
subjects on the day following cessation of a 
10-day period of treatment. When assayed by 
this procedure (which follows closely the man- 
ner of assay of estrogens in laboratory animals! 
they determined that 1 .0 mg. of estrone (intra- 
muscularly), 0.42 mg. of a-estradiol benzoate 
(intramuscularly) and 0.5 mg. of diethylstil- 
bestrol (orally) are comparable dosages in the 
human subject. Ferin (32) proposed a similar 
approach to determine human units for estrone 
estradiol and stilhestrol from vaginal smear 
and endometrial responses in castrated women. 
Mack and Ale (9) have compared the efficiency 
of orally and parenterally administered estrone 
on the basis of glycogen responses to equal 
weighed amounts given to menopausal subjects 
having advanced vaginal atrophy. Further 
large scale investigations on human subjects 
are necessary to determine whether this method 
will provide reliable data for clinical use. T'" 
widely divergent results of animal assays inr 
cate the need for a trustworthy means of cl 
termining human responses and requirement 
The published reports of estrogen determini 
tions based upon vaginal smear responses 
human subjects indicate a promising approac 
toward fulfillment of this need. 

Progesterone. The effect of progesterone c 
vaginal smears was studied by Shorr (33). H 
report indicates that the administration i 
progesterone and estrogen reproduces, moi 
fully than estrogen alone, the physiologic pi' 
ture of the second half of the menstrual cycl 
described by Papanicolaou. No other study ( 
this type appears in the available literaturf 
Hartman and Speert’s study (34) on unprinid 
castrated rhesus monkeys indicates tha 
growth and cornification of the vaginal muco;; 
results after progesterone administration aff 
suggests that there is little difference in th 
vaginal action of estrin and progesterone. 

Gonadotropins. Shorr and Papanicolaou (1^ 
and Campbell and Sevringhaus (19) appear t 
be the only investigators who have attempl^'^ 
to judge the efficacy of gonadotropic hormor^ 
preparations by evidence from vaginal smears 
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of increased levels of estrogenic response 
Shorr’s patient showed typical estrogenic 
smear changes after the first course of therapy 
with gonadotropic hormone which resulted in 
menstruation; the patient, thereafter, remained 
refractory to further treatment as was shown 
by continued ‘fixed’ atrophic smears. Campbell 
and Sevringhaus consider gonadotropic hor- 
mone therapy useless if vaginal smear changes 
(as well as endometrial patterns and pregnan- 
diol determinations) do not indicate that full 
ovarian activity has been attained 
Androgens The anti-estrogenic action of 
androgens has been demonstrated in x’agmal 
smears by the production of atrophy in the 
normal and estrogen-stimulated mucosa of 
women. Salmon, Walter and Geist (7) have 
also shown that testosterone brings about a 
disappearance of glycogen from the cells of the 
vaginal epithelium. The use of the vaginal 
smearmethod for evaluating androgen prepara- 
tions was suggested by Sliorr, Papanicolaou 
and Ripley (35) . 

Testosterone propionate inhilntcd the menstrual c)cle of a 
>oung menstruating woman Menstruation was resumed 
spontaneously 28 days after cessation of therapy Lxamina 
tion of the vaginal smears was made during the various 
phases of the menstrual cy cle With the administration of the 
mate hormone, a transition to an atrophic menopausal tyme 
of smear took place With the cessation of therapy the smears 
returned to normal These definite changes in the vaginal 
secretion offer a simple and reliable mctliod for evaluating 
the effect of the male hormone in women 

This has been abundantly confirmed in trials 
of testosterone propionate by Rothermich (37), 
Geist, Salmon, Gaines and Walter (38), 
Rothermich, Postle and Foltz (39) , and others 
In an early publication in 1937 Salmon (40) 
reported a contrary observation in a 46-year- 
old castrate after injection of 400 mg of testos- 
terone propionate 

It would appear from this study that testosterone propion 
ate when given in adequate dosage ean inhibit the gonado 
tropic hyperactivity of the hypophysis in the female castrate 
aad also produce a full estrogenic effect on the vaginal 
mucous membrane m a female castrate — thus paralleling 
two phases of biologic activity of the estrogenic substances 

This report appears to be the only one to con- 
tradict the antigynccogenic action of testos- 
terone upon the human vagina 
Gaines, Geist and Salmon (41) noted no sup- 
pressive action upon the vaginal mucosa from 
the administration of various dosages of preg- 


neninolenc and concluded, thereby, that its 
androgenic effect was ml or negligible. 

CONCLUSIONS 

The vaginal smear method has yielded a 
wealth of scientific information concerning the 
endocrine physiology of the menstrual cycle. 
In scientific investigations of the menopause 
and otlier conditions of ovarian failure, smears 
have also jirovided valuable obj'ectix'c evidence 
of functional derangement. As a method of di- 
agnosis of ovarian dysfunction or failure in 
clinical practice the vaginal smear method has 
verj limited usefulness because of; a) diflicul- 
ties of interpreting tlie bizarre and highly vari- 
able histologic smear patterns, and b) the fre- 
quency of normal smears in the presence of 
signs and symptoms of ovarian failure. 

As a clinical method of determining the ef- 
fectiveness of estrogen therapy, the vaginal 
smear technic may provide objective evi- 
dence of therapeutic results in limited instances 
in which vaginal atrophy accompanies other 
signs or symptoms of ovarian failure. 

The most promising field of usefulness of the 
vaginal smear method is its application as a 
means of estrogen and androgen assay in the 
human female 

Until the technic of preparation and the cri- 
teria of interpretation of vaginal smears are 
simplified, use of the procedure x\ill be re- 
stricted to research studies 
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^ NEW METHOD FOR STAINING SPERMATOZOA 


I T IS only during the past 20 years that clini- 
cians interested in the study of male in- 
fertility have realized the importance of 
nvestigating the physiology and morphology of 
permatozoa. Previously the presence of live 
permatozoa was accepted as conclusive evi- 
lence of male fertility. Many workers are 
low stressing the importance, not only of 
lumbers, motility, biochemistrj’ and endurance, 
lut also of morphology. Moench' was the first 
0 apply statistical methods to the study of the 
norphology of human semen as related to steril- 
ty. He found that in specimens from normally 
ertile human males the number of abnormal 
lead forms never exceeded 20 per cent of the 
otal count. As values very close to this have 
leen obtained by almost all of the many later 
vorkers’ a ratio of 20 per cent abnormal forms 
las become more or less accepted as the region 
if demarcation between normal and lowered 
ertility. . 

The range of abnormalities in sperm is very 
ivide and includes malformations of head, neck 
md tail, those of the head being most important 
md numerous. For this reason, various methods 
lave been devised to stain differentially the 
lead, neck and tail. In most cases the procedure 
IS time-consuming and involves so many steps 
that each slide must be handled-individually. In 
mew of these disadvantages, our object was to 
find a differentia! stain which could be used suc- 
cessfully even by the inexperienced, and which 
I'ould require a minimum of time and effort. 
We believe that this has been achieved. 

The stain, a modification of the Pappenheim- 
Saathoff formula® has been used for smears of 
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gonococci,* but to our knowledge has never been 
recommended for the staining of sperm. With its 
use as outlined below the sperm head is colored 
bluc-grcen, the acrosome lighter than the pos- 
terior part of the head; neck, and tail are pink to 
lavender, less distinct than the head but clearly 
visible. Wc believe there may be a tendency for 
abnormal forms to stain more darkly than the 
normal. 


FORMULA AND PREPARATION 


methyl green, dye content 60% 1 .0 gm. 

pyronine, bluish, certified 0.2 gm. 

methyl alcohol, absolute 10 0 cc. 

phenol, 2% aqueous solution 100 0 cc. 
glycerol, c.p. 20.0 cc. 


Dissolve the dyes in the alcohol and phenol by 
intermittent shaking about 2 hours each day for 
2 days, using a mechanical shaker. Filter and 
add the glycerin. Refilter into dropping bottle as 
the supply is needed. 

An alternate formula follows: 

methyl green, dye content 60% 1.0 gm. 

pyronine, bluish, certified 0.25 gm. 

elcohol, 95% 5.0 cc. 

glycerol, c.p. 20.0 cc. 

phenol, 2% aqueous solution 100 0 cc. 

Heat solvents to about 60'* C. Rub dyes to- 
gether and add to solvents. Agitate until dyes are 
dissolved. The solution should be allowed to 
stand for an hour or more before filtering. 

PROCEDURE 

1. Prepare a smear on a clean dry slide. Dry in air. 

2. Fix in a solution of 1 part 95 per cent alcohol, 1 
part ether, and dry in air; or fix by heat. 

3. Flood the slide with stain. If desired, heat the 
slide until steam rises from the stain. This latter 
step is not necessary but results in better stain- 
ing of some cellular elements. Let stand 5 min- 
utes. 

4. Wash with tap water. 

5. Dry and examine with oil immersion lens. 


* Walton, S. T.: Quick and reliable method for staining 
gonococcus smears J. Z<j 5. Cim. 3/ ed. 24: 1308 1939. 
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CO]Mj\IUNICATION to editor 


Volun;,’ 


This method has been used in semen studies of 
over 350 cases, chiefly cases from private practice 
and the results have been similar to those ob- 
tained with other -more complicated differential 
stains. 

SUMMARY 

Formula and procedure are given for a simple 
rapid differential stain for human spermatozoa. 
Staining results are briefly described. The method 


has been used in the study of over 350 cases c 
suspected low fertility in the male. 

B. E. Greenberg 
S. Berm.4N 
S. L. Gar GILL 
R. C. Griffin 

From the Feriility Clinic 
Beth Israel Hospital 
Boston, Massachusetts 


HORMONE THERAPY AND BENIGN 
lYPERTROPHY OF THE PROSTATE 


T nt PO'^siBiLii^ of endocrine tlicrapj for 
benign hypertropb} of the proslate is of 
considerable interest to the jilnsiLian Re- 
torts of successful treatment of this condition 
a^e appeared, and the doctor is urged to tr} an 
strogen or an androgen, frequenth b> the p i- 
lent himself, more often b\ the ubiquitous detail 
nan 

It maj be \\ ell to examine, for the benefit of the 
iracticing ph}Sician, some of the experimental 
\idence ^\hlch led to attempts at endocrine 
herap} for nodular prostatic Inpertrophj 
The response of the prostate to man> xaricties 
nd combinations of hormones has been nncsti- 
ated in man) animals In rodents, gonadotropic 
lormoncs given to intact animals or androgens 
dministered to immature or castrated animals 
auses growth of both parcnchynu and stroma 
)f the compound prostate gland Estrogens afTcct 
namly the utricle, and with prolonged treat- 
ment cause a squamous cell metaplasia, not only 
n the utricle but also in the collecting ducts of 
he prostatic acmi 

The dog IS particularly interesting in that <a 
iigh incidence of cjstic glandular hjperplasia of 
the prostate occurs spontaneous!) uith ageing 
Mthough there is a great increase m mass of the 
■)rostate in such aged dogs, there is no formation 
3f fibromuscular nodules, and so far as appears in 
the records, little or no unnar) retention 
In dogs reported b) de Jongh and Kok,^ 
estrogen caused a cystic dilatation of prostatic 
glands and the utnculus \\ith squamous meta- 
plasia and desquamation There may hax e been 
some suggestion of fibromuscular o\ ergrow th but 
^ no instance has this been localMed or nodular 
nggins and his associates demonstrated pro 
static enlargement in the dog after estrogen 
reatment The gland was markedly enlarged, 
nt With c)stic dilatation of the prostatic acini 


177 ^ E.andD J Kok Actalrei ^eerlaii 

lore ^ 'perophotographs of the ^\ork of these invcstig 
/ ZUCKERMAN S \ND GrOOME J h 

/ PeU, 44 113 1937 

al ^ E'^hibit, Annual ileeting American Mc< 

Association, Ne^^ York City, 1940 


onl), and AMthout fibrosis, nodule formation or 
unnar) retention 

licnign prostatic h) pertrophv has not been re- 
ported for an) species of monke) or an) sub- 
human primate In a report of an old rhesus 
monkc) with a well developed adenocarcinoma 
of the prostate, there was no CMdcnee of con- 
current benign prostatic b)pcrtroph) 

Young ])rc idolcsccnt castrated male monke) s 
ln\e been treated with estrone, with testosterone 
propionate and with combiinlions of the two for 
brief periods 

In Zuckerman’s senes® two monkevs were 
treated with small doses (10 jug and 100 , re- 

spective!) ) of estrone for a vear In these two, 
the main effects of the estrone consisted in an 
increase m si/c of the fibromuscular stroma of 
that portion of the prostate which forms the bed 
of the utnculus 

The monke) s winch have been treated were 
)oung animals It is possible that further de- 
velopments would be observed if old animals 
were used ribromvomatous nodular h)perpiasia 
of the hum m prostate is structural!) v er) similar 
to fibrom)omata of the uterus Lesions similar 
to those of tlic human uterus havm been induced 
in guinea pigs by prolonged estrogen stimulation 
No observable lesion has )et been induced in the 
fibromuscular tissue of the uterus of the rhesus 
monkey Treatment of fully mature female 
monkeys with an estrogen for periods as long as 
170 days, produced no such change Aged mon- 
keys, which had received estradiol crystals or 
pellets with a total dosage of 825 mg during 24 
months, liav e likew ise show n no fibrom) omatous 
nodules in the uterine musculature ** 

The possible endocrine participation in benign 
prostatic hypertroph) has, as yet, received no 
support from aninnl experimentation The pros- 
tate max be induced to grow greatly m size, and 
cystic dilatation of the glands may occur, but 


’ZucKCRMAN, S Effects of prolonged estrogenic slimu 
lation on the prostate of the rhesus monkey J Anal 72 
264 1938 

* Engle, E T , and C Kr \eowt:r Unpublished 
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no fibromuscular lesions have been produced in 
the male, and urinary retention as a result of 
such treatment has not been induced. 

The excretion of known gonadotropins or 
steroids by patients with benign prostatic hyper- 
trophy'^ does not differ significantly from that 
by other patients of similar ages. 

The well-known relationship of the testes and 
their steroids to the growth and maturation of 
the human prostate, and the suggestive relation- 
ship in senile involution of the prostate, make it 
inadvisable, however, even in the face of nega- 
tive data to imply that endocrine changes may 
not be at least a factor in benign nodular hyper- 
plasia. Several papers® have been presented 
showing clinical effects or improvement of pa- 
tients with this disorder, after treatment with 
certain steroid hormones. 

These papers with their case histories are dif- 
ficult to evaluate. The patient calls on the 
physician not because of prostatic hypertrophy, 
but because of urinary frequency, painful mictu- 
rition or acute retention. Many manipulative 
procedures give temporary relief. Prostatism it- 
self may be intermittent, with spontaneous re- 
missions of the disease. Any claims for relief of 
prostatism, other than surgical, must be scruti- 
nized carefully in the light of the well known 
‘control series’ of patients who refused operation 
for obstructive prostatism. This notable group 
reported b}'’ Clarke® were patients who were 
observed after refusal of operation for about four 
years, and in whom some degree of urinary ef- 
ficiency was maintained by routine procedures. 
These cases are not reviewed to contrast the de- 

* Loatcr, W. E., F. C. Schlujiberger and E. E. Fer- 
guson: The hormonal treatment of benign enlargement of 
the prostate. Siirg., Gynec. &= Obst. 71' 354. 1940. 

® Clarke, R.: The prostate and the endocrines. Bril J. 
Urol. 9: 254. 1937. 


gree of satisfaction obtained in surgical as c 
pared with non-operated cases, but should v 
against undue optimism regarding ‘cures’ of j: 
tatism by endocrine therapy. 

There may be theoretical grounds for belie' 
that either estrogen or androgen might be c 
tive therapy in prostatism. The difficuUie 
evaluating the results of such therapy in te 
other than ‘patient relief’ are very great, 
tangible evidence of structural improvemer 
meager or lacking and it is doubtful that rei 
sions or relief of this type of prostatism by er 
crine therapy is any greater than has been 
tained by other procedures short of surgery 

The brilliant demonstration by Huggins^ 1 
castration results in physiologic and clinical 
provement of patients suffering from adenoca 
noma of the prostate indicates clearly, horve 
that the door is not closed to further resea 
on the hormonal relations of prostatic physiol 
and pathology. 

Work reported to date has not shown clei 
an endocrine role in the etiology or the succes 
therapy of nodular hyperplasia of the prost 

New interest and activity in investigating 
role of the liver and the adrenal in the in 
mediary metabolism of the steroids, and the i 
sible relations of various steroids to problemi 
collagen formation and fibrosis, all promise t 
problems of the pathology of the prostate ' 
not be neglected. 

For the time being, however, the patient s 
fering from urinary retention as a result of no' 
lar hyperplasia of the prostate will be affon 
greater relief by the surgeon than by the en' 
crinologist. 

E.T.E 

’’ Huggins, C., and C. V. Hodges; Cancer Res. 1' 2 
1941. 


ADRENAL-CORTEX EXTRACT AND SHOCK 


T he general picture of functional depres- 
sion following destruction of the adrenal 
cortex and that of surgical shock are sug- 
gestively similar — a fact that has long been 
recognized. Many writers have speculated as to 
the degree to which the manifestations of shock 
might actually mirror cortical failure. Claims 
have been made that cortical extract when ad- 
ministered to patients or animals in shock to 
some extent parallels its brilliant efficacy in 
counteracting adrenal deficiency. On the other 


hand, many essentially negative results ha 
been obtained and doubt is growing as to t 
practical value of adrenal-cortex therapy in * 
treatment of shock. 

Among those who have reported favors 
results are workers in the laboratories of I 
Michael Reese Hospital in Chicago. 
method was developed for the production ^ 
shock by occlusion of the veins in the hind f: 
of dogs. It was found that this procedure resu ^ 
in shock followed by death, usually within a !«' 
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lOurs in 87 per cent of the subjects Dcso\j corti- 
osterone acetate i\as found to have considerable 
irotectne \alue More recentlj Shleser and 
tsher' of the same institution have repeated the 
lork, using, instead of the synthetic prepara- 
lon, a commercial extract of adrenal-cortex 
naterial It seemed reasonable to hope that its 
ither actixe components might add to the efTi- 
:ac5 of the contained desoxj corticosterone since 
irevious mxestigators had found that cortin nas 
iflectixe in prexenting the occurrence of hista- 
nine shock in adrenalectomized animats, it also 
lad a beneficial effect on the reduced blood prcs- 
;ure and the plasma-fluid loss in dogs which had 
ecened, intraxenously, extracts made from ob- 
itnicted loops of intestine More immediately 
ele\ant are earlier findings that cortical extract 
lad an araelioratne effect on shock following 
ntestinal trauma in rats, and in the prcxention 
if traumatic shock in dogs 
In Shleser and Asher’s new work the xeins of 
me limb of the dog were ligated asepticall> 
iuspensions of sterile lamp black in normal saline 
iolution were then injected As criteria of the 
levelopment of shock, measurements of blood 
iressure, heart rate, relatix'e blood cell-volume 
[hematocritic) and limb circumference were re- 
rorded at regular intervals postoperatively To 
ihe experimental animals adrenal cortical extract 
i'as administered subcutaneously in dosage vaiy- 
ng from 17 5 to 39 0 cc — the average being 
13 3 cc One-half of the total dose was gix en as a 
iroph) lactic 12 hours preceding the operation 
ind the remainder m divided doses over the first 
12 hours, following the operation 
Twelve experimental animals were used Five 
if these died within 24 hours after the operation 
ind postmortem studies supported the assump- 
aon that the deaths had been due to shock One 
log, in addition, died of pneumonia within the 
first day but appeared not to have developed 
shock Thus 50 per cent of the animals survived, 
is compared with only 13 per cent which, on the 
liasis of prev lous experiences, was expected 
In the 5 animals which succumbed to shock 
’he affected limb had increased in size about one- 
Ihird bejond that of its control member This 
fncreased weight amounted to from 3 to 8 per 

^ SiiinsER, I H , AND R AsircE Efiicacy of adrenal 
- rucal extract and of parednne in the prevention of experi 
entai «;hock following venous occlusion of a limb Am J 
P'Onol 138 1 1942 


cent of the total bodj weight and thus repre- 
sented a loss of plasma fluid equivalent to from 
a half to three-fourths that of the total blood 
volume The treatment with adrenal cortical 
extract seemed to have been completely ineffec- 
tive in these 5 animals since they survived no 
longer than did untreated controls Among the 
6 dogs that survived limb enlargement was 
slightlj less, but occurred after a longer interval 
than in those that died In 3 of the 6, transitorj 
fall of blood pressure was noted but in the other 
3 such did not occur Slight hemoconcentration 
occurred in 3 and no significant change in the 
other 3 dogs Among the 6 surv iv'ors none showed 
clinical signs of dev eloping shock 

To what extent the induction of limb-edema 
induces conditions of true ‘shock’ maj be ques- 
tioned The nervous system is obviously spared 
the bombardment of nociceptive impulses that 
result from ordinary types of bodily injury 
Furthermore, the experimental procedure fails 
to reproduce the psychic elements that seem to 
contribute importantly to the development of 
surgical shock in man Even so, howev'er, the 
new work is suggestive and offers encouragement 
for further investigations It is quite possible, as 
the authors suggest, that with greater knowledge 
of the composition of the adrenal extract and 
further research on the physiology of its active 
components still more satisfactory results can 
be achieved 

Among the questions upon which further evi- 
dence IS needed is whether adrenal cortical hor- 
mone may be effective when given after shock 
has supervened or whether its effectiveness is 
limited to instances in which it is used, as in 
Shleser and Asher’s work, prophylactically as 
well 

Another aspect of the problem is the question 
as to the optimal number of doses into which the 
giv'en amount of extract should be divided It is 
perhaps relevant that Swingle and co-workers" 
have found that a given amount of plasma used 
in the treatment of constriction shock was much 
more effective when given in 5 divided doses 
than when administered as a single infusion 

R GH 


* SwxNGLE, VV W , J VV Remington, V\ Reeinberg, 
V A Drill AND VV J Eversole An experimental study of 
the tourniquet as a method for inducing circulatory failure 
in the dog Am J Phystol 13S 156 1942 
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USE OF PITRESSIN TANNATE IN OIL AS A HEMOSTATIC AGENT 
IN MENORRHAGIA AND METRORRHAGIA 


To THE Editor; 

The use of pitressin tannate in oil as a hemostatic 
agent in a series of cases of menorrhagia and metror- 
rhagia has been attended with uniformly good and 
rapid results. This use of a standard product appears 
to be new. 

pitressin tannate in oil is a water-insoluble prepara- 
tion of the pressor and antidiuretic principle of the 
posterior lobe of the pituitarj' gland suspended in oil.* 
Injection of this intramuscularly is followed by slow 
absorption and prolonged action. It was originally 
produced for use in diabetes insipidus and has been 
used successfully in this condition.* - ’ * Because of its 
prolonged vasoconstricting effect its use in menor- 
rhagia and metrorrhagia or functional uterine bleeding 
seems logical. 

The 10 patients treated included 4 with meno- 
metrorrhagia and 6 with metrorrhagia of the premeno- 
pausal and menopausal type. IVithout exception they 
responded with cessation of the flow within 6 to 72 
hours following administration of the first or second 
dose of 1 cc. in oil, given intramuscularly. 

Two of the 4 cases of meno-metrorrhagia were 
young girls. One had bled for 2 months and the other 
for 28 days. In each case two injections of the pitressin 
tannate in oil were sufficient to control the bleeding. 
In these cases of prolonged bleeding it has been found 
that two injections of 1 cc. each, given at 3-day inter- 
vals a few days before the next period is due, will 
prevent the menorrhagia. 

When the periods are irregular, difficulty will natu- 
rally be encountered in estimating the date the next 
menstruation is due; but in these 4 cases of meno- 
metrorrhagia, the injections were begun appro.ximatelv 
20 dar-s after the beginning of the last flow, e.xcept in 
the one case which flowed 2 months. In this individual 
the injections were given 2 weeks after the flow had 
been stopped by the administration of pitressin tan- 
nate in oil. 

In 6 cases of premenopausal and menopausal 
metrorrhagia, one or two injeetions of 1 cc. of the 
pitressin tannate in oil controlled the bleeding. These 
cases had been classified as functional uterine bleed- 

* Parke. Davis & Company. 

1 GeEEXE J. a., axd L. E. January : Proc. Soc. Ex per. 
Biol. 2Ic</.*44: 217. 1940. 

= Stephens, D. J-: Proc. Soc. Expcr. Biol, t" Med. 44; 

TffioAr. G. W., .AND K. E. Stein: J. Clinical Endocri- 
D 680. WL >59: 19. 1942. 


ing. Naturally as in all cases of this t 3 ^pe the usual pre- 
cautions should be taken to rule out organic causes c! 
bleeding. IMetrorrhagia due to carcinoma may b: 
temporarih' checked by treatment and thus give a 
false sense of securitjE 

No other form of therapy' that I have used for func- 
tional uterine bleeding has given such a prompt re 
spouse. This treatment is also economical, which cer- 
tainly' is in its favor since so much endocrine treat- 
ment is expensive. 

No untoward results other than a mild headache 
have been observed. Occasionally' stinging and burn 
ing at the site of injection were complained of. 

There is, of course, the possibility' of excessive water 
retention if the material is given in high dosage oro\cr 
prolonged periods. The signs and sy'mptoms of exec; 
sive water retention are rapid weight increase, head- 
ache, listlessness and drowsiness. The dosage should 
be reduced or treatment suspended in such instances 

So far I have used only' the 1-cc. dose, and it is quilt 
possible that smaller doses than this will suffice. How- 
ever, so few injections have been necessary' in the pa- 
tients thus far observed that there has seemed to be no 
danger of overdosage. Naturally, good judgment should 
be used in patients with hy'pertension, nephritis, and 
cardiovascular disease. 

Greenblatt^ concludes that the my'ometrium as well 
as its vascular supply' is of great importance in metror- 
rhagia. He say'S that excessive uterine bleeding will oc- 
cur if the proximal (my’ometrial) portion of the spiral 
arterioles fails to constrict or be constricted following 
the initial extravasation of blood distally'. The endo- 
metrium seemingly' play's a minimal role in this ty'pe of 
bleeding. If this is true then the prolonged vasocon- 
stricting effect of pitressin tannate on the my'ometria! 
vascular sy'stem would help to explain its benefits n 
meno-metrorrhagia. Control of the bleeding tends to 
prevent the secondary' anemia w-hich so frequently ae 
companies these conditions. 

This report is made only' to stress the fact of tb- 
prompt control of functional uterine bleeding. Furtbs 
studies are, of course, necessary'. The use of pitrcJ^'J 
tannate in oil in other conditions in which prolongo- 
uterine vasoconstriction is desirable suggests itself- 

As a preventive of functional uterine bleeding i 
subsequent periods, the practice of giving the dmg^ 
few day's before onset of the expected flow secin= 
warrant further study'. So far, in the few cases tried, >- 

® Greenbl.att, R. B.: J. Clinical Endocrinology 1-^ 
1942. 
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las been succe^'^ful m {)rc\cnting c\CL«;'^nc flow, the its mIuc m functioml uterine bleeding will be nde 
oenoda usuilh lasting 4 to 6 da>s with a moderate quatclj determined 

amount of bleeding RonLRT C jMorirnc.MD 

- Further ‘Studies arc being made and T hojic this re Q64 I tslur BuiUhug 
port will prompt the use of the dnig bv others so that Detrotl, l/iW/igcii 


PSYCHOSOMATICS OF MATERNAL BEHAVIOR 


To THE LDIIOI 

In a recenth published article' I reported some of 
the results of i search for constitutional factors in 
maternal bchaMor Inter\iews were held with 72 
women nearU all of whom were mothers of children 
who were treated for \anous beliuior problems \ 
relationship was found between the Inbituil number 
of (la\s of menstrual flow and the strengtii of the m i 
lernal feeling Thus a significantlj higher proportion of 
strong maternal impulses apjieared in the woman li iv 
ing a flow of 6 to 8 da\s than in the group flowing 
from 2 to 4 da\s 

Ihe findings ha\c withstood the test of rigorous 


‘Lrw D M Psjehnsomatic studies on some aspects 
wl TTiaUTna\ beha\iOT I’ijrhosomuPr 12 $ WW 


statistical amhsis and have been confirmed in more 
recent studies Aside from the worl of Wicsncr and 
Sheard* and more rccentlj tint of Riddle and his col 
laborators* on the influence of prolactin on maternal 
behavior, 1 know of no data from the held of endoerm 
olog) which seem to throw light on the relationship If 
\our readers can offer further rclev int data or cvpla 
nation regarding the matter I shall be glad to recenc 
the same 

DwidM Lfw 

!36 J list r \Jt\ snulh S/ 

\rf i orl Ctl\ 

“UiisMk IJ \M>V M Shi \ki) Maternal Behavior 
in the Rat OhvcnndBovd I one! m 

’Riddl! 0 Laetogenie factor of the pituitarj J Am 
Mfd Usoc m f)^6 i9os 


CREATINE METABOLISM AND METHYL TESTOSTERONE 


'To Tiir CotTOR 

I readwith great interest the splendid article Influ 
cnee of Methvl Festostcrone on Muscular Work and 
Creatine Metabolism in Normal \oung Men in the 
November i«suc of the Journal or Ciimcm Endo 
CRINOLOGV ‘ 


Creative j xcretion per 24 hours in nv pocon \i) m \i i s 

RECEIVING METHYL TESTOSTERONr 



Initial 

Treatment with Methyl Testosterone 


\ alues 

40 mg ormoredailj j 

i 20 mg daily 

/’ll 

22-> i 

mg mg mg mg 
740 540 ' 

mg mg 
217 173 

G K 

J 11 

R T 
RC 

^0 

164 36 
38 

0 

400 460 7a0 840 

320 360 

510 440 

266 300 

12-) 100 
169 

120 

so 110 


'SvMUTLs L T A r Hensciill vxdA Revs J Clnt 
Ludocnttology 2 649 1942 


I wish to report to >ou that similar findings were 
ob^'crvcd m our hvpogonad cases (cce table) W^c e\ 
plained this phenomenon m terms of the recent works 
b> Beard” ^ on the cflect of metlulating sub'^tanccs on 
creatmurii In view of this I believe that it mav be 
•suggested that large doses of metb}l testosterone (40 
mg or more) act as methylating substances and that 
evidence of increased crcatinuna probablv represents a 
ph irmacologic effect of an over dose Aon will note 
from our table that when dosage was lowered to a level 
of 20 mg (quite suflicicnt for the desired phvsiologic 
effects) this excessive crcatinuna disappeared 

B N Fagep aid 

The Shelton Chine 
931 II cstdood Bonlciard 
Los ingclcs Calijoinio. 


Kfllv C j vnd n H Bevkd J Biol CUem 133 7 

3 Beard H H Annual Review of Bmchemistrj Star 
ford Univ Press 1941 
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BOOK REVIEWS 

Corner, George W. 

The hormones in human reproduction. Prince* 

ton University Press: Princeton, 1942. 

This book is a clear and simple discussion of 
the role of the hormones in reproduction, which 
presupposes no special knowledge of biology. 
There is a brief discussion of the comparative 
physiology of reproduction. This is followed by 
accounts of the estrous and menstrual cycles. 
The discussions of estrogens, progesterone, and 
the androgens contain brief historical summaries 
of their discovery, and accounts of knowledge 
of their present status. An appendix gives an 
account of the nature of the sterol hormones. 

Koch, P. C., and Philip E. Smith. 

Edited by Biological Symposia. Vol. IX. 

Jaques Cattell Press, Lancaster, 1942. 

Two symposia are presented in this book. The 
first, “Sex hormones — their actions and metabo- 
lism,” contains the following papers; The com- 
parative biology of testicular and ovarian hor- 
mones, by Carl R. Moore; The comparative 
metabolic influences of the testicular and ovarian 
hormones, by A. T. Kenyon; The metabolism of 
estrogens, by E. A. Doisy; The excretion and 
metabolism of male sex hormones in health and 
disease by F. C. Koch. The symposium on “Hor- 
monal factors in the inversion of sex” contains 
the following: Sex inversion in the plumage of 
birds, by C. H. Danforth; Sex inversion in the 
amphibia, by R. R. Humphrey; Hormonal fac- 
tors in sex inversion; the effects of sex hormones 
on embryonic sexual structures of the rat, by 
R. R. Greene; Hormones and the experimental 
modification of sex in the opossum. — R. K. 
Burns, Jr. 


ADREN ALS 

Dorfman, R. I., B. N. Horwitt and Wm. K 
Fish. 

The presence of a cortin-like substance (cok 
protecting material) in the urine of norma 
men. Science 96: 496. 1942. 

Ethylene dichloride extracts of pooled urine, 
of normal men administered to adrenalectomizet 
rats increase survival times when exposed to cok 
of 40-50% — approximately 6 hours for contiol 
to 8 to 9 hours for treated rats. Cortin-like ac 
tivity was not found in urines of patients wit! 
Addison’s disease. — D.A.M. 


Harkness, D. M., E. Muntwyler, F. R 
Mautz and R. C. Mellors. 

Electroyte and water exchange between skele 
tal muscle, “available (thiocyanate) fluid,” an( 
plasma in the dog following the administratioi 
of desoxycorticosterone acetate. J. Lab. b, 
Clin. Med. 28: 307. 1942. 


After a control period and a constant diet 
supplemented with 15 gms. of sodium chlorid( 
per day, ten dogs were given 1 mg. per kilo dail} 
of doca for 14 days. As compared to the contro 
series, there was a tendency for both plasma 
volume and “available (thiocyanate) fluid” t® 
increase during the period of doca administra- 
tion. At the end of the period of doca administra- 
tion the plasma potassium and chloride concen- 
trations had diminished while the sodium con- 
centration increased. There was a similar losso 
cellular potassium and increase of sodium in tW 
muscle. There was no change in muscle chloride 
Two weeks after discontinuing the drug the 
cle potassium and sodium had not returned J 
normal levels. Despite the changes in electroly 
pattern, there was no striking change jroj- 
normal in the relationship between mtracellui- 
and extracellular fluid. — B.B.R. 
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tCOSTEK, Haeky, and Louis P. Kasman. 

Effect of desoxycorticosterone acelatc in post- 
operative shock. Arch. Surg. 45; 272. 1942. 

One hundred patients were selected alternately 
rom 200 who had undergone surgery for condi- 
ions in which shock might reasonably be c.v- 
rected to develop during or after the operation. 
These persons were treated with deso.xycorticos- 
;erone acetate and parenteral solution of sodium 
rhloride but shock was neither prevented nor 
avorably influenced. — Courtesy L. Reiner — Biol. 
lUsl. ^ 

PriFPNER, J. J. 

The adrenal cortical hormones. Advances in 
Enzymology 2: 325. 1942. 

This is a review of the chemistry and physiol- 
)gy of the adrenal cortical hormones with par- 
•icular emphasis on the number of hormones 
iresent in the gland. Intermediary metabolism 
)f adrenal steroids is discussed. — D.A .M. 

ENDOCRINE GENERAL 

4llen, \V. M., and G. P. Heckel. 

The effect of progesterone in adolescent girls 
and young women with functional uterine 
bleeding. Am. J. Obsl. Is- Cynec. 44; 984. 1942. 

Results of treatment of 24 adolescent girls 
ind young women with irregular uterine bleeding 
'\ith progesterone or anhydro-hydroxyproges- 
erone are reported. It was obsen'ed in general 
•hat the administration of 30 mg. (5 mg. daily) 
rf progesterone was follorved by cessation of 
rleeding within 10 days of the last injection. 
Progesterone deprivation bleeding was described 
IS occurring frequently. This is judged to explain 
bleeding which occurs the first few days after 
cessation of therapy. In about one-third of cases, 
cyclic bleeding occurred for 4 months or more 
after discontinuation of therapy whereas in about 
cne-third of cases there were recurrences of ab- 
normal bleeding in less than 4 months. In the 
other third of cases, there was amenorrhea for 
to 3 cycles.— £.C.ff. 

Fseed, S. C. 

The present status of practical endocrine 
therapy. Illinois M. J. 82; 165. 1942. 

Preparations of anterior pituitary are disap- 
pointing on the whole, with the exception of 
apecial high potency noncommercial growth 
normone extracts in treatment of pituitary 
"arfism. Chorionic gonadotropin is of definite 


value in the treatment of cryptorchidism where 
there is no anatomical barrier preventing descent 
of the testes. Chorionic gonadotropin is incapable 
of stimulating cither the monkey or the human 
ovary. While ovulation in the human may be 
produced by administration of equine gonado- 
tropin, there is no reason to believe that any but 
a normal woman, who ovulates spontaneously, 
will respond to this substance. Its use in sterility 
is questionable. Its use in ovarian dysfunctions 
is difficult to evaluate and impractical. There is 
some evidence that it may stimulate spermato- 
genesis. Its use in the treament of cryptorchidism 
is not as satisfactory as with chorionic gonado- 
tropin. Diethylstilbestrol is highly active orally, 
and in dosages of 0.5 to 1 mg. a day will relieve 
the menopausal symptoms of a majority of 
patients. The main disadvantages are certain un- 
pleasant symptoms in 10 to 20 per cent of cases. 
Estrogens arc of the greatest value in the treat- 
ment of the menopause and complications of the 
menopause such as senile vaginitis and kruarosis. 
They arc also of value in gonorrheal vaginitis of 
children. In the treatment of amenorrhea, estro- 
gens may be administered to induce uterine 
bleeding. In the treatment of dysmenorrhea, 
estrogens have been used successfully to a limited 
extent. Such treatment is usually temporary and 
repeated courses of therapy may be necessary. 
Injection of estrogens in oil directly into the 
cervix results in practically immediate control 
of menorrhagia in women approaching the meno- 
pause. Diethylstilbestrol and estradiol com- 
pounds have been used for this purpose. By 
placing 25 to 50 mg. of estrogen in crystals or 
pellet form in a subcutaneous pocket, meno- 
pausal symptoms may be relieved for many 
months without supplementary therapy because 
of the retarded rate of absorption. Therapeutic 
use of progresterone has been disappointing. It 
is helpful in relieving premenstrual tension and is 
of possible value in the treatment of habitual 
abortion. There is evidence, that in many cases 
of habitual abortion the patient has a progester- 
one deficiency, and on this basis progesterone 
may be indicated. The most efficient androgen 
for therapeutic purposes is testosterone pro- 
pionate. Testosterone is of value in the substitu- 
tion therapy of eunuchoid or castrate men. The 
dosages required for satisfactory effects are from 
60 to 150 mg. per week. The symptoms and signs 
of castration return with cessation of therapy. 
The androgen treatment of functional crypt- 
orchidism has few advantages, nor has it any 
but psychic value in treatment of senility, psy- 
chic impotence or impotence due to other than 
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organic causes. It should not be used for treating 
disorders of sperm formation since it actually 
suppresses spermatogenesis. This substance has 
been used in certain ovarian dysfunctions such 
as d}’^smenorrhea, menorrhagia, painful breasts 
and premenstrual tension. The amounts required 
are rather (large, 100 to 500 mg. per month. 
Adrenal cortex extracts are of value in the treat- 
ment of Addison’s disease, although of doubtful 
value in borderline cases of adrenal insufficiency 
such as asthenia and toxemias. Deso.xycosticos- 
terone acetate, a s}mthetic steroid, is effective 
in the treatment of Addison’s disease, but over- 
dosage ma}”^ result in hypertension or even heart 
failure. Its use in the treatment of the borderline 
cases of adrenal insufficiency is open to question. 
—LB. 

Roller, T. H. 

Estrogens in urine and blood. Helvel. Med acta 

9; 392. 1942. 

Estrogen concentration in the urine of preg- 
nant women slowly increases until delivery and 
diminishes then rapidly. There is a certain cor- 
relation between the estrogen concentration in 
the serum of the mother just before delivery and 
the size of the placenta and of the newborn. 
Urinar}^ estrogen concentration of non-pregnant 
women is as a rule rather low during menstrua- 
tion and reaches several peaks during the in- 
tervals. In patients with dysmenorrhea, estrogen 
in the urine is often relativel}’’ high during men- 
struation, but there is no correlation between 
uterus contractility and urinary concentration. — 
Courtesy, E. Fischer — Biol. Abst. 

Lisser, H., .a>:d Roberto F. Escamilla. 

Testosterone compounds in the male. Clinical 

indications and methods of administration. 

Urol. G° Cntan. Rev. 46; 87. 1942. 

Svnthetic testosterone compounds are effective 
parenterally, by implantation, by inunction, 
orall)' and sublingualty. The relative advantages 
of the several modes of administration are dis- 
cussed and comparative dosages are given. The 
indications for testosterone therapy in the male 
are listed and discussed. — Author’s Summary. 

Pixeus, Gregory, axd W. H. Pe.arlmax. 

iSIetabolism of estrone in men and non-preg- 
nant women. Endocrinology 31: 507. 1942. 

The estrogen titers of 3 principal phenolic 
fractions of the pooled urines of 8 male and 13 
female patients were determined before and 


after injection of estrone. The fractions were (a] 
the ‘strong’ phenolic, (b) the ‘weak’ phenoli( 
non-ketonic and (c) the ‘weak’ phenolic ketonic 
B)’- the application of such fractions of certain 
partitionings between solvents and an alcoholic 
separation (succinic anhydride), evidence iva; 
obtained that the 3 principal urine fractions be- 
have as though they contain estriol, estradiol, 
and estrone, respectively. After the injection oi 
estrone the titer of all 3 fractions increased. The 
calculated recoveries indicate a conversion of 
the injected estrone principally to estriol, but 
also to estradiol. Less than 2% of the injected 
estrogen could be accounted for by the increased 
urinar}'^ excretion. Although the female patients 
have higher preinjection urinary titers than the 
ma>e patients, the calculated recoveries of in- 
jected estrogens show no marked difference be- 
tween the sexes. — Author’s Summary. 

Rock, J., and A. T. Hertig. 

Some aspects of early human development. 

Am. J. Obst. Gynec. 44: 973, 1942. 

Data on 12 early conceptuses obtained from 
12 of 60 excised uteri in the course of a syste- 
matic search for early ova were analyzed with 
particular regard to: 1) the probable time of 
ovulation as evidenced by embryo age and endo- 
metrial histology; 2) the time of nidation; 3) the 
location of embedment; and 4) the frequency of 
abnormal ova. The ages of the embryos varied 
from 7 to 8 days to 16 to 17 days. From compari- 
son of the age of the embrym with associated 
endometrial histology, it was apparent in two 
well controlled cases that ovulation occurred 
about 14 (13 to 15) da 3 'S before anticipated 
menstruation. From studies of three embryos, it 
was concluded that nidation may'^ take place at 
a variable age of the embrym (from 5th to 8th 
day of age) and on an endometrium which may 
vary in phase from the 19th to the 22nd day of a 
27-day cymle. The seven normal conceptuses were 
found in the posterior wall of the uterus and the 
five abnormal ones of the anterior wall. Five (-i- 
per cent) of the tw'elve embryms were so patho- 
logic as to indicate probable earty abortion.-' 
E.C.H. 

Snyder, F. F. 

The experimental production of toxemia m 

pregnancyN Am. J. Obst. Gynec. 44: • 

1942. 

At the 25th day of pregnancy 34 rabbits "Ui- 
given an injection of chorionic gonadotropi|'' 
(dosage ranging from 10 to 144 r.u.) designe ^ 
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induce ovulation. Uteroplacental apoplexy in- 
volving premature separation of placenta was 
observed following this hormonal induction of 
ovulation.— 

Tuombly, G. H., andH. C. Taylor. 

Inactivation and conversion of estrogens in 
litre by liver and other tissues from human 
cancer patients and from mice of strains sus- 
ceptible to mammary carcinoma. Cancer Re- 
search 2: 811. 1942. 

When slices of liver were immersed in a watery 
solution of estradiol, the estrogenic activity of 
the hormone was diminished or destroyed. This 
was particularly noticeable when rat liver was 
used. Human liver slices did not appear to have 
as great a capacity for inactivated estradiol as 
did rat or mouse liver slices. This difference may 
explain why estrogens are detectable normally in 
human urine and not in the urine of the rat and 
the mouse. Tests run with livers from normal as 
compared with cancerous patients failed to show 
any consistent difference in estradiol destroying 
capacity. The same thing was true of the livers 
of 4 strains of mice differing in their susceptibility 
to mammaiy cancer. 

Stronger solutions of estrone, when mi.\ed with 
pregnant rabbit uterus increased their activity in 
such a way as to suggest that the estrone quan- 
titatively is turned into estradiol. When malig- 
nant human tissues were compared with similar 
normal human tissues, this converting ability 
was present in only a few of both typos. However, 
the tendency to destroy the activity of estrone 
by such a procedure seems to be more marked in 
the normal than in the cancerous tissue. — 
Author’s Summary. 

ZUEROW, H., G. SOLAND, C. Kluin AND S. 
Goldman. 

The effect of testosterone propionate in the 
treatment of arteriosclerosis obliterans. J. Lab. 
ia- Clin. Med. 28: 269. 1942. 

Twenty-three patients suffering from arterio- 
sclerosis obliterans were treated with biweekly 
muscular injections of 25 mg. of testosterone 
propionate. Fifteen other patients were used as 
controls and received biweekly intramuscular in- 
jections of 3 cc. normal saline. On the basis of 
.author’s criteria there were no significant dif- 
erences between the treated and control 
cases w ith regard to the amplitude of blood ves- 
se pulsation, arteri.at calcification, skin or muscle 
^ pain while at rest, or claudication. Thus 

a the end of a 3-7 month period of treatment, 


an 8-14 month period, and a 14-18 month period, 
there were no changes in functional capacity or 
reserve, or in anatomic conditions, as a result of 
treatment with testosterone propionate. — B.B.R. 

GONADS 

Bri'-wch, J. I. 

Studies of the human corpus lutcum. Evidence 
for the early' onset of regression of the corpus 
lutcum of menstruation. A m. J. Obst. 6* Gynec. 
44: 1048. 1942. 

Ninely'-seven specimens from patients under- 
going pelvic operations were studied. Definite re- 
gressive changes were found to appear approxi- 
mately at the 8th to 10th day of the corpus 
lutcum cy'clc. The regressive changes were de- 
scribed as follows: 1) A marked decrease in the 
amount of blood in the vessels of the granulosa 
lutein layer and regressive changes in the vascu- 
lar system. 2) Fatty degeneration and degenera- 
tion by simple atrophy of the granulosa lutein 
cells. 3) Increase in the amount of visible lipids 
in the granulosa lutein cells. 4) A sharp increase 
in cholesterol esters and a gradual diminution of 
the phospholipin content, as determined chemi- 
cally. 5) Regressive changes in the endometrium. 
6) A decrease in the amount of pregnanediol 
c.xcrcted in the urine, as determined by other 
workers. — E.C.I7. 

Carter, B. 

A bactcriologic study of pyometra. Am. J. 
Obst. &■ Gynec. 44: 1074. 1942. 

Endocrine interest in this article lies in refer- 
ence to production of pyometra in e.xperimental 
animals by injections of estrogens and in the 
statement that anaerobic organisms capable of 
invading the cervix and uterine cavity are found 
norm.ally in the vaginas of postmenopausal 
women in a higher incidence than in the vaginas 
of childbearing women. — E.C.II. 

Chute, R., and A. T. Willetts. 

Treatment of cancer of the prostate with 
castration and administration of estrogen. New 
England J. Med. 227 : 863. 1942. 

Thirty-seven cases of inoperable prostatic 
carcinoma were treated by castration alone (2 
cases), diethylstilbestrol alone (8 cases) or by 
combinations of the two (27 cases). General re- 
sults were satisfactory, only 1 patient failing to 
show any improvement. Results from stdbestrol 
therapy alone were equal to combinations of 
castration and stilbestrol although improvement 
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lasted onl}^ during the period of treatment. Stil- 
bestrol accelerates the effects of castration. Re- 
sults included rapid, effective and lasting relief 
from metastatic pain, better appetite, improve- 
ment in weight and strength, feeling of well-being 
and reduction and softening of the prostate. 
In 9 of 13 cases with inability to urinate retention 
so improved as to urinate readily. 17-ketosteroid 
e.xcretion was reduced after castration. Bony 
metastases, demonstrable by X-ra}'^, progressed 
despite treatment. Unpleasant side-effects from 
stilbestrol disappeared on reduction of dosage or 
discontinuance of treatment. — D.A.M. 

Feldman, S., J. Pollock and A. R. Abarbanel. 
Treatment of senile pruritis with androgens 
and estrogens; Arch. Derm, and Syph. 46: 112. 
1942. 

Twelve of 16 patients showed uniformlj'^ good 
results when treatment is continuous with sex 
specific hormone. Dosage varies with individual 
patients, 10 mg. of testosterone propionate or 1 
mg. of estradiol dipropionate constituting an 
average weekly dose. In females undesirable side 
effects (uterine bleeding, painful nipples) are 
readily counteracted by combining estrogen with 
androgen. — D.A .M. 

Goldberg, Minnie B., and H. Lisser. 
Hypogonadism in acromegaly. Report of two 
cases, with improvement from male and female 
se.x hormone. Clinics 1 : 644. 1942. 

Case 1: Was that of a young man 29 years of 
age with relative^ earty and mild acromegaly. 
He responded satisfactorily to two courses of 
pituitar}^ irradiation except in respect to hj'^po- 
gonadism which was characterized by diminution 
in size of the genitalia, loss of libido and potentia; 
development of a peculiar sallow-yellow dis- 
coloration of the skin, markedly diminished 
beard growth, and a noticeable lack of vigor and 
strength. Testosterone propionate 25 mg, paren- 
terally three times a week for twelve weeks re- 
sulted in return of sexual power, restoration of 
normal beard growth, strength and vigor, and 
disappearance of the fawn color of the skin. By 
the combination of X-ray and specific sex hor- 
mone therapy this your g married man was com- 
pletely rehabilitated and normalized. 

Case 2: Was one of long-standing acromegaly 
(24 years) in a 44 3 'ear old unmarried woman. 
As a result of several surgical interventions and 
five courses of pituitary irradiation her acromeg- 
aly became relatively quiescent. Amenorrhea, 
one of the earliest s}-niptoms in female acrome- 


galics, began at the age of 20 years and had per 
sisted for 22 years. Breasts and uterus wen 
atrophic and the ovaries felt small and hard. Shi 
had suffered from recurrent labial herpetic ulcers 
For many years she had been nervous, restles; 
and cyclically melancholic. Under cyclica 
stilbestrol therapy (42 mg. per month) regulai 
menstruation was restored (after 22 yean 
amenorrhea), the labial ulcers vanished and thi 
menopause-like symptoms greatly relieved.- 
Auihor's Summary. 

Greene, L. F., and H. E. Essex. 

Effects of drugs on ureteral activity. Proi 

Staff Meet. Mayo Clin. 17: 404. 1942. 

Hydropborograph records of ureteral peri 
staltic activity of dogs anesthetized with bat 
biturates, ether and chlorolose were obtainei 
following intravenous administration of variou 
drugs. Epinephrine and mecholyl increase ure 
teral tone and peristaltic rate. Ergotoxine pro 
duced relaxation in tone and decrease in ampli 
tude of contraction. Atropine produced incon 
sistent results and not in harmony with those 0 
previous workers. — D.A .M. 

Herbst, Wm. P. 

The effects of estradiol dipropionate and di 

ethylstilbestrol on malignant prostatic tissue 

Tr. Am. A. Genito-Urin. Surgeons 34: 195 

1941. ' 

Seven patients with carcinoma of the prostate 
were treated by the administration of estradiol 
dipropionate or diethylstilbestrol. One mg. doses 
were administered, parenterally one to three 
times weekl}'- for varying periods. Patients with 
severe pain due to osseous metastasis were almost 
immediate!}'- relieved of the necessity of taking 
opiates. There was noted a definite decrease in 
the total bulk of the malignant mass. In three 
instances where benign tissue was examined 
histologically after the administration of these 
substances, no changes could be recognized which 
would indicate that anything characteristic o- 
administration of estrogen was present. 

No toxic manifestations were noted e.xceptn 
little edema in one patient who was feeble an 
under treatment for h}qDerplasia. These sj'mP' 
toms cleared up with a reduction of the dose to 

IBg. j 

Breast reactions were noted in some but no 
all cases and consisted of tenderness and enlarge- 
ment of the breast tissues. — D.A.M. 
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Ivy, a. C. 

The functional anatomy of labor, with especial 
reference to the human being. ^l»i. J. Obsl. 6* 
Gyiicc. 44: 952. 1942. 

In this article, the author correlates the course 
of the wave of contraction with the morphological 
pattern of the uterine musculature in the human 
being, summarizes the evidence regarding the 
growth of the isthmus uteri and its unfolding and 
inclusion as a part of the general uterine cavity 
during pregnancy in the human being and 
monkey and reports certain observations result- 
ing from measurements made on all the frozen 
sections of the human uterus reported in the 
literature. Endocrinology is not specifically dis- 
cussed. — E.C.H. 

Lisser, H., a. Palmer, and D. G. Morton. 

Arrhenoblastoma — Removal followed by rc- 
feminization and pregnancy. Clinics 1: 768. 
1942. 

A 25 year old married housewife whose menses 
had been normal previously ceased menstruating 
one year before appearance at the clinic. During 
tWs year ol amcnoTTlnea, an VieterosexuaV Viyper- 
trichosis appeared together with hypertrophy of 
the clitoris. The right ovary was palpated as a 
freely movable cystic mass about 8 cm. in diame- 
ter. X-rays of skull, cervical spine and pelvis all 
showed a very slight osteoporosis. Blood pressure 
and glucose tolerance were normal. The sella 
turcica seemed normal and intravenous pyelo- 
grams yielded no evidence of an adrenal tumor. 
Diagnosis of arrhenoblastoma was verified surgi- 
cally and pathologically. The cytological struc- 
tures of the tumor varied from sarcomatoid to 
that of a testicular adenoma. Menstruation was 
restored 28 days after removal of the tumor and 
occurred regularly thereafter. Ten months later 
a positive Friedman test confirmed the suspicion 
of pregnancy. The abnormal hair of her face and 
body was of a softer texture and much of it had 
fallen out. The clitoris had atrophied to half of 
Its former size. — Author’s Summary. 

Marquardt, C. R., and W. A. Flaherty. 

Carcinoma of prostate gland with special refer- 
ence to endocrine treatment. Urol, and Cutan. 

Rev. 46; 343. 1942. 

In forty-six patients with prostatic carcinoma 
an attempt was made to secure androgen sup- 
pression either by castration or administration 
of diethylstilbestrol. The majority of patients 
presented X-ray or clinical evidence of dis- 


semination of prostatic growth with periprostatic 
involvement. Thirty-one were castrated and 
fifteen treated with diethylstilbestrol. Six pa- 
tients entirely unimprovecl by castration were 
later given diethylstilbestrol without benefit. 
Likewise, six diethylstilbestrol refractory pa- 
tients were castrated without improvement. 

During nineteen months there have been 
thirteen deaths, a mortality of 30.5%. Two pa- 
tients have died from pulmonary embolism, two 
from cardiovascular failure, one from bowel ob- 
struction and seven from py'elonepliritis. One 
patient with hypertension died six months after 
castration from apoplexy. This patient had 
marked clinical improvement following castra- 
tion and had X-ray- evidence of improvement in 
his metastatic bone lesions. 

Sixty per cent of all patients treated showed 
clinical improvement as evidenced by relief of 
urinary obstruction and pain, gain in weight and 
improved blood picture. The prostate as palpated 
per rectum has decreased in size and became 
noticeably soilcr.— Author’s Summary. 

Robson, J. M., and A. SchOnberg. 

A new synthetic eslrogen with prolonged ac- 
tion when given orally. Nature, Loudon ISO: 

22. 1942. 

«o-di(p-ethoxyphcnyl) ^-phenyl bromoethy- 
lene in oil when injected subcutaneously in 4 
doses over 48 hours into ovariectomized mice or 
when administered orally in single doses e.xerts a 
much more prolonged estogenic action than 
diethylstilbestrol, estradiol dipropionate, tri- 
phenyl chlorethylene or other estrogenic sub- 
stances. — D.A .M. 

Wjnn, W. C., and H. Hudnall Ware. 

Hydatidiform mole. Virginia M. Monthly 69: 

678. 1942. 

In several cases of hydatidiform mole, the 
spinal fluid gave a negative test for gonadotropin 
by the rabbit ovulation test, although the urine 
was positive. Positive rabbit ovulation tests with 
urine were obtained as long as 4 and 7 weeks 
postoperatively in 2 patients.— Courtesy R. J. 
Main. — Biol. Abst. 

HYPOPHYSIS 

Escamilla, Roberto F., and H. Lisser. 

Testosterone therapy in a male case of hypo- 
physeal cachexia (Siramonds’ disease). Clinics 

1: 710. 1942. 
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Testosterone therapy had a decidedly bene- 
ficial effect in a characteristic case of Simniond’s 
disease caused by a craniopharyngioma. Partial 
removal and drainage of the Rathke’s pouch cyst 
relieved increased intracranial pressure but did 
not favorably influence pituitary ftinction. Six 
months later, at the age of 20 years, testosterone 
therapy was started and during the subsequent 
19 months of treatment, this young man grew 
1^ inches and gained 23^ pounds. Prior to 
treatment his height was 5 feet 4^ inches (164 
cm.) and his weight 67 pounds (30.5 kg.). Normal 
sexual function appeared and the genitalia en- 
larged considerably. The secondary sexual char- 
acteristics improved also. The patient’s general 
strength and vigor were strikingly benefited. 

It is significant that the excellent result 
achieved represents the satisfactor)'- use of a 
potent hormone not derived from the endocrine 
organ primaril}'- responsible for the endocrin- 
opathy — namel}'-, testosterone as an aid in com- 
batting a severe panhypopituitarism. — Author's 
Summary. 

Rochat, R. L. 

Simmonds’ disease and amenorrhea following 

fetal hypophyseal grafts. Helvet. med. acta 9: 

373. 1942. 

A 23 j^ear old girl with Simmonds’ disease 
(pituitary cachexia) was considerabty improved 
by intramuscular implantation of a fetal hypoph- 
ysis. The patient increased in weight during 
4 months from 42 to 51 kg., her basal metabolism 
returned to normal values, and the first men- 
struation occurred after 6)^ 3 '^ears of complete 
amenorrhea. — Courtesy, E. Fischer — Biol. Absl. 

PANCREAS 

JOSLIN, E. P. 

The use of insulin in its various forms in the 

treatment of diabetes. Bull. Nru) York Acad. 

Med. 18: 200. 1942. 

A review of the forms of insulin in use toda}^ in 
treatment of diabetes, with reasons for prefer- 
ential use of certain forms. — D.A.M. 

PARATEIYROID 

Ross, Wsr. F., ANX) Thomas R. Wood. 

The partial purification and some observations 

on the nature of the parathyroid hormone. J . 

Biol. Chem. 146: 49. 1942. 

A method is described for the preparation of 


parathyrod extracts of approximately 3 limc.s Ihc 
activity of any hitherto reported. Present con- 
cepts regarding the protein nature of the active 
principle are reinforced by a study of its pepsin 
digestion under suboptimal conditions, by its 
ultraviolet absorption spectrum, and by its 
stability to electrodialysis. Ultracentrifugal stud\ 
of the preparation shows it to be heterogeneous, 
consisting of at least 2 components, 1 of molec- 
ular weight of roughly 20,000 and another of 
500,000 to 1,000,000. There is some reason to 
believe that the activity may be associated with 
the low molecular material. — Author's Summary. 


THYROID 

Bartlett, AVillaed. 

Essential biochemical derangements in hyp( 
thyroidism. Arch. Surg. 45: 103. 1942. 

The correlation between thjwotoxicosis ai 
acidosis was studied. The carbon dio.xide-coi 
bining power of the plasma of 18 patients w! 
were resting and whose physiological needs f 
water and nourishment were met, was mai 
tained within normal limits even in severe esm 
bations, but on exertion a prompt decrease 
alkali reserve occurred. In 8 of 18 patients wl 
showed prompt improvement after thyroide 
tomy a measurable rise in alkali reserve was o 
served. During improvement on treatment pr 
liminary to thyroidectomy and subsequent 
operation, the total titratable acid of the urin 
of the organic acids and of ammonia fell co 
siderably and the pH of the urine rose. The p 
tient’s intake of food was kept constant quantit; 
tively and qualitatively. The bearing of the: 
findings on the patholog}'^ and symptomatolog 
of hyperthyroidism was discussed . — Courtesy i 
Reiner. — Biol. Abst. 


Himwich, H. E., C. Daly, J. F. Fazekas an 
H. C. Herrlich. 

Effect of thyroid medication on brain metabf 
lism of cretins. Am. J. Psychiat. 98: 489. 194 

The brain metabolism of 11 cretins ranging) 
age from 9 to 31 j'-ears was studied before am 
after administration of desiccated thjwoid. Al 
terations of brain metabolism were determine) 
b}'’ taking into consideration the changes of thi 
arterio-venous O 2 difference and cerebral bloof 
flow which was estimated with the aid of 2 
thermostromuhr inserted in the internal juguia' 
vein. Blood was collected from an artery’’ and t 
internal jugular vein and analyzed for O 2 . T e 
average of 29 arterio-venous O 2 differences of 
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cretins nas 5 74 %ol % before llijroul .wlminis- 
tntion and tliat \aluc i\as reduced to 4 69 
lols 9c 9" obsenations on 9 patients after 
therapi In 8 cretins the a\erage acceleration of 
cerebral blood flow nasS7% An a\erage increase 
of 12% in cerebral metabolism u as thus rex ealed 
as a result of the administration of tin roid 1 his 
increase in cerebral metabolism afforded a basis 
for alterations m the cerebral electrical potentials 
and ps) chological reactions of these patients The 
electroencephalograms disclosed a rise of the 
energj lex el in certain frequency ranges I’sjcho 
logicallx, improxcmcnt xxas either absent or of 
questionable significance in anj of the higher 
processes The greatest change xxas that of an 
acceleration of psj chological actix itx , an ac 
celeration made possible by the increased ciiergx 
expenditures stimulated by tin roid medication 
— CoHr/cii iJ L PaccUa—Bwl list 

King, Eakl J , xnd C G Barnls 

Galactose tolerance in tin rotoxicosis 7 Path 

and Bad 54 526 1942 

Less than 8% of normal subjects hax c a galac- 
tose index oxer 120 In 37 thyrotoxic patients 
the index xxas oxer 120 in all except 4 xery mild 
cases (The g ilactose index is the sum of the blood 
galactose xalues in mg at 1, and 2 hours 
after the injection of 40 g of galactose ) — 
Avtiior’s Snmmarv 

ilA\, E B,A E Smirnoxx, L E Gtenrx and 
J P PnnRs 

Serum iodine fractions in hy perthy roidism J 

Chn Incest 21 773 1942 

Protein bound iodine xxas separated from in- 
organic iodine m serum by precipitating xxith the 
Somogyi reagent used for preparation of blood 
filtrates Iodine in the precipitate and filtrate 
"as determined by the permanganate acid 
ashing technique When solutions of diiodotyro 
sine or thy roxin xx ere added to serum the precipi 
tate from serum contained at least 80% of di- 
lodotyrosine iodine and virtually all thyroxin 
lodme 

Phe precipitable iodines of 6 normal subjects 
gixen 10 to 45 drops of LugoPs solution daily for 
' fo 7 days agreed xxithin 1 6 gamma per cent 
"ith serum total iodines after LugoPs administra- 
fion xvas stopped In normal individuals after 
cessation of iodine administration, 2 days, but 
occasionally 4 to 10 days. XX ere necessary for 
e immation of excess inorganic iodine from the 
serum 


Precipitable iodines xxere studied in 15 hyper- 
thyroid patients xxhose clinical diagnosis xxas 
confirmed by' pathological study of the glands 
Before treatment xxith iodine, serum total or jire- 
cipitablc iodines xxere bctxxeen 9 4 and 35 7 
gamma per cent per 100 cc , distinctly above the 
normal range of 4 to 8 gamma per cent In 5 pa- 
tients, before administration of iodine, total and 
precipitable iodines agreed xxithin 2 0% After 
LugoPs, before thy roidectomx , precipitable io- 
dines of 11 of 14 patients decreased to about 8 0 
gamma per cent In 3 patients, xxhose precipitable 
iodines did not decrease noticcablx, clinical re- 
sponse to iodine administration xxas poor If 
basal metabolisms are unsatisfactory, the be 
hax’ior of the precipitable iodine is of diagnostic 
significance 

Serum total or precipitable iodines of 10 of 15 
patients xxere xxitbin or just aboxc the normal 
range about 2 xxceks after thy roidectomx — ■ 
1 uthor's Suntnuiry 

ITi irrLR, D B , arc A G Mariin 

Diagnosis and surgical treatment of goiter 

Med Chit N America 26 1739 1942 

This IS a brief discourse on the diagnosis and 
treatment of the common types of thyroid en- 
largements from the surgical xiexx point, xxith 
illustratixc case histones The conditions em- 
phasized are exojihthalmic goiter, toxic and non- 
toxic adenomas, and thyroiditis The possible 
harmful effect of iodine administration is 
stressed I he general methods of diagnosis, 
preparation, and postoperative care for colloid 
goiter, diffuse toxic goiter, nodular goiter, both 
toxic and nontoxic, and thyroiditis are discussed 
At the present time, definitive treatment of the 
great majority of thx roid disorders means surgi- 
cal treatment Hoxxexer, there is more to the 
treatment of thyroid disease than operation 
alone Cardiac, nutritional and endocrine factors 
call for close cooperation betxxeen internist and 
surgeon throughout the treatment of thyroid 
disease — I B 

PiCARno, T , and G Naranjo 

Treatment of hy perthyroidism Rev Med (San 

Jose) 5(96) 175 1942 

The authors describe a nexx treatment for 
hyperthyroidism It consists in gix mg subcutane- 
ous injections of beef thyroid peptone (5%) over 
a period of months They cite one case m xxhich 
a total of SO cc (2 5 gm peptone) xxas given for 
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4 months. The patient’s pulse rate was lowered, 
she gained weight and the exophthalmos was 
definitely reduced. This type of treatment has 
several advantages over previous treatments. 
The extract is not antigenic. It acts specifically 
against the thyrotropic hormone, and does not 
neutralize the effect of other hj'^pophyseal stimuli. 
Repeated injections do not lead to hypertrophy 
of the thyroid . — Courtesy E. McNeil, Biol. Ahst. 

Rose, E. 

The diagnosis and treatment of thyroid dis- 
ease. Med. Clin. N. America 26: 1711. 1942. 

Hypothyroidism often masquerades in a va- 
riety of clinical disguises. The optimal dose of 
desiccated thyroid varies from patient to patient. 
The same brand of thyroid substance should be 
used throughout the course of any given case. 
The treatment of hypothyroidism should not be 
abandoned because of the appearance of signs of 
overdosage. Hyperthyroidism often simulates 
other diseases and other diseases may simulate 
hyperthyroidism. Subtotal thyroidectomy com- 
petently performed after proper preparation is 
the best single method of treating hyperthyroid- 
ism. Irradiation is useful in carefully selected 
cases. The beneficial effect of iodine in hyper- 
thyroidism is usually temporary. The principal 
use of this drug should be in the preparation of 
patients for thyroidectomy. Nontoxic diffuse 
goiter seldom responds completely to iodine 
therapy, but such therapy is justifiable because 
of its occasional good results and possible prophy- 
lactic effect. Nontoxic nodular goiters should be 
treated surgically unless special contraindica- 
tions exist. — Author's Ahst. — I.B. 

Rosenkrantz, J. a., Maurice Bruger and 
A. J. Lockhart. 

Studies on galactose tolerance with especial 
reference to thyroid disease. Am. J. M. Sci. 
204: 36. 1942. 

Age alone has no influence on the galactose 
tolerance curve. Impaired galactose tolerance 
occurred in hyperthyroidism, Bright’s disease, 
upper respirator)^ infections, malignancy, and as 
a concomitant finding of sulfonamide therapy. 
The impairment was most marked in thyrotoxi- 
cosis. Diabetic patients have a normal tolerance. 

—C.P. 

Schmidt, C- R., A. E. Hertzler. 

Cardiotoxic goiter — a distinct entity. A pre- 
liminary report. Endocrinology 31: 684. 1942. 
The present da)" concept that chronic hyper- 


thyroidism is due to excessive activity of norma 
glandular tissue fails to explain the normal o 
slightly elevated basal metabolic rate in tli 
majority of patients with goiters of long dura 
tion. Three types of experimental evidence sug 
gest that goiters produce a perverted rather tliai 
an excessive secretion. The colloid from dc 
generated and nodular goiters associated will 
cardiac symptoms show changes in the stainin] 
properties of the colloid: with hematoxylin-eosii 
certain follicles stain basophilic instead of acido 
philic; with Mallory’s aniline blue dye thes 
areas stain orange instead of the usual deep blue 
Chemical analysis of thyroglobulin reveal that i 
goiter is incapable of both storing and synthesiz 
ing thyroxine in normal amounts. Extract fron 
toxic goiters contains a principle which, when l& 
to thyroidectomized rats, causes an increasee 
heart rate without a corresponding increase ir 
O 2 consumption. — Author's Summary. 

Searle, H. H. 

Thyroid disease. Experiences and conclusions 

of a thyroid committee. California Ibcit 

Med. 57: 184. 1942. 

The nodular goiter presents a dangerous threat 
of malignant degeneration .and therefore de- 
mands removal. Toxic diffuse goiter may be 
treated by partial ablation either surgically or 
by X-ray. lodine should be used in toxic goiter 
only before surgery. Resection should be more 
radical in children than in adults. In experienced 
hands, mortality rate in thyroid surgery ap- 
proaches zero and complications are rare.— 
M. L. Ilsley {Biol. Absts.). 

SOLEY, M. H. 

Exophthalmos in patients with various types 

of goiter. Arch. Int. Med. 70: 206. 1942. 

In nontoxic nodular goiter the eyes of patients 
are not more prominent than those of normal 
persons (Hertel exophthalmometer). Patients 
with toxic nodular goiter tend to have more 
prominent eyes than normal persons but not so 
prominent as in patients with toxic diffuse goiter- 
The eyes of patients with toxic diffuse goiter are 
significantly more prominent than those of nor- 
mal persons. Exophthalmos becomes signifi- 
cantly greater following subtotal thyroidectom) 
in over 50% of patients with toxic diffuse goiter. 
At the same time the majority lose the stare as- 
sociated with hyperthyroidism. If patients "'it* 
toxic diffuse goiter receive X-ray treatment, tfie 
progression of exophthalmos occurs to a le=-- 
degree and less frequently than in the group ^ 
whom a subtotal thyroidectomy is done." 
Author's Ahst. 
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A Diurnal Rhythm in the Excretion of 
Urinary Ketosteroids by Young Men* 

Gregory Pincus, Sc.D. 

’^rom the Physiological Labo- 
■olorics, Clark University, 

Torcesicr, Massachiisells 


T he I’RESENCE of a diurnal cycle in the 
urinary output of 17-ketosteroids might 
have some consequence in consideration 
3f their functional significance. The marked 
luantitative changes in e.Ycretion accompany- 
ng various pathologic states (1, 2) may indi- 
cate that the processes involving ketostcroid 
secretion may be labile to ordinary daily 
stresses. 


SUBJECTS AND METHODS 
Seven young men ranging in age from 22 to 
29 years undertook the collection of consecu- 
tive night and day urine specimens for periods 
ranging from 5 to 9 days. In most cases the 
attempt was made to collect 4 specimens for 
each 24-hour period, but this was not always 
possible. 

Toluol was added as preservative and the 
urines hydrolyzed and extracted within 48 
hours of collection. Our usual method of acid 
hydrolysis and ether extraction was practiced 
(3). The dried neutral fractions of the ether 
extract Were separated into ketonic and non- 
■etonic fractions by the micro-Girard reaction 
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(3). Determinations of the 17-ketosteroid titer 
were made upon the kctonic fractions by the 
aqueous alcohol technique previously described 
(3) except that the aliquots were incubated in 
the dark for one hour, instead of 45 minutes. 
All results are expressed in terms of mg. equiva- 
lent of 17-ketosteroid per hour. ‘Night’ values 
are for specimens representing the period of 
sleep, ranging from 8 to 12 hours; ‘day’ values 
are the means for the total waking hours. 

RESULTS 

In table 1 are presented the data on the 
mean day and night values for 17-ketosteroids 
and the corresponding urine volume outputs. 
It is evident from the data that a) the night 
values for 17-ketosteroid output are con- 
sistently lower than the day values for all 
subjects; b) each individual tends to have a 
characteristic level of 17-ketosteroid excretion 
for both night and day; c) there is a rough, but 
far from regular, tendency for the level of 17- 
ketosteroid excretion to parallel the urine 
volume output. 

In figure 1 are presented graphically the 
data on specimens taken regularly during the 
collection period for two subjects (B and D). 
The data on the last day’s collection for subject 
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Fig. 1. Data on the rate of 17-ketosteroid and urine output for two subjects. The horizontal bars indicate the 
time of collection which each urine specimen represents. Time is given on a 24-hour clock, in which 24 is midnight. 



MGM. PER HOUR- 'NIGHT' 

Fig. 2. The mean day value for 17-ketosteroid 
output is plotted against the mean night value for 
each of the 7 subjects. The horizontal bars repre- 


D are omitted. Inspection of this figure reveal 
a) the tendency for 17-ketosteroid excretion t' 
be at a minimum in the specimens taken a 
night; b) a tendency for the maximum 1/ 
ketosteroid excretion to occur in the morninj 
hours. The fourth specimen taken from 
D covered a period of a little over an hour whei 
the subject was wakened and asked to take ai 
emergency call on a hospital ward; the higli 
level of both 17-ketosteroid and urine volumf 
output should be noted. Data on the five other 
subjects exhibit the same general diurnal fluf" 
tuations. 

On figure 2 the relation between mean b' 
ketosteroid output during the day is plotted 
against the mean night value. These data ind'" 
cate the possibility of a regular relationship 
between day^ and night excretion levels. 


sent ± the standard error for the night values, the 
vertical bars + the standard error for the day val- 
ues. See table 1. 
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The rough parallelism between urine volume 
'and 17-ketosteroid output led to the test of the 
possibility that the 17-ketosteroids increase in 
■amount during the day simply by being flushed 


the soup and milk being taken at the end of the 
ingestion period. The diuresis ensuing was 
quite marked, but no significant increase in 
17-ketosteroid e.\cretion occurred during the 



TIME- HOURS 

J'8- 3. A forced diuresis experiment on subject D. Data on 4 days' collections are plotted as in figure 1. The 
solid bar represents the period of ingestion of 6 2 liters of fluid, the broken bar a period of emergency hospital duty 
fsee text). Time is given on a 24-hour clock in which 24 is midnight. 


, out of the kidneys. Subject D undertook a 
orced diuresis experiment, the data of which 
are presented graphically in figure 3. After two 
^ ays of control collections, he ingested, over a 
hours, 6.2 liters of fluid of which 
■ liters was water, 0.6 was soup and 0.6 milk. 


period of diuresis. One specimen, in fact, gave 
an abnormally low value; this was taken during 
a brief period following mild signs of water in- 
toxication. At approximately 24 hours after 
the period of high water intake the subject was 
called upon for emergency hospital duty which 
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lasted through his lunch hour well into the 
afternoon. The specimen covering this 7.5- 
hour period gave an unusually high 17-keto- 
steroid titer, approximately 2.5 times that 
usually obtained during that time of day. The 
two succeeding specimens showed slightly ele- 
vated 17-ketosteroid titers and increased urine 
output. 

DISCUSSION 

Five of the subjects (A, B, D, F and G) 
exhibit a statistically significant difference be- 
tween the night and day values of 17-keto- 
steroid excretion (table 1), and the data of 


indicate that the stress of daily duties tends t 
elevate the 17-ketosteroid output. Alterna 
tively, we may attribute the increase simply ti 
activity. On two occasions, emergency calls no 
involving excessive physical exertion induce) 
extreme increases in output; this may indicali 
tension rather than activity as the cause of th( 
ketosteroiduria and the accompanying di 
uresis. Since no special control of water intake 
was practiced by these subjects, the exact re- 
lation between urine volume and 17-keto- 
steroid output cannot be defined. Nonetheless, 
the forced diuresis experiment indicates that 
diuresis, per se, is not a cause of ketosteroid- 


Table 1. The siean day and night values of 17-ketosteeoid and urine volume outputs for 7 subjects' 


Subject 

No. of 
24-Hour 
Periods 

17-Ketosteroid Titer, mg. per hour 

Urine Volume Output, cc. per hour 

Night 

Day 

Night 

Day 

A 

7 

0.362 + 0.029 

0.489 + 0.033 

27.2 + 2.7 

47.2+ 1.9 

B 

6 

0.409 + 0.030 

0.523±0.035 

42.9 + 1.9 

37.5+ 3.9 

C 

6 

0.416±0.033 

0.460+0.051 

22.4 + 3.0 

20.9+ 2,5 

D 

9 

0.462 + 0.026 

0.557+0.029 

42.4±3.0 

62.2+ 6.8 

E 

5 

0.504±0.042 

0.627 + 0.065 

39.6 + 8.9 

53.4+ 6.7 

F 

7 

0.S74±0.024 

0.882 + 0.040 

33.0±2.3 

73.1 + 11.5 

G 

s 

0.630 ±0.037 

0.948 ±0.068 

44.8±4.1 

60. 0± 3.1 


' The standard errors indicated are calculated by the formula: S.E.= ±-v/Sdy/«(w— 1). 


two subjects (C and E) in which the lowered 
night excretion is not statistically significant 
exhibit the same trend. It is obvious, therefore, 
that the data as a whole indicate overwhelm- 
ingly an increased 17-ketosteroid output dur- 
ing the waking hours. Although Bachman, et al. 
(4), were unable to detect a statistically sig- 
nificant difference in 17-ketosteroid output be- 
tween successive 12-hour specimens in two 
women, it should be pointed out that their 
data do not necessarily apply to men and that 
their collections were made at 8 a.m. and 8 p.m:., 
respectively, presumably covering in each case 
a number of waking hours. The rise occurring 
in the 'day^ excretion of these subjects would 
therefore indicate the need of caution in the 
use of short-interval collections of urine for 
clinical routine studies. The night values of 
17-ketosteroids for all of these subjects exhibit 
consistently a lower standard deviation (see 
table 1) than do day collections and night 
specimens may therefore be more reliable in 
setting up a standard. 

The data of this paper may be interpreted to 


uria. Bachman, et al. (4), found similar indica 
tions of the independence of urine volume am 
17-ketosteroid output in women. 

The fact that, over the periods studied, eacl 
individual exhibits a characteristic level of 17 
ketosteroid excretion deserves more than pass 
ing attention. The differences between th( 
means for the night specimens for suhjecl d 
and subjects D to G are, for example, statisti- 
cally significant. The day values are more 
variable, but the mean values for subjects f 
and G differ significantly from those of subjects 
A to E. We have been unable to correlate age. 
weight or physical conformation with the oh 
served values. The relative constancy of W' 
dividual excretion levels has been noted b) 
Fraser, et al., (1) and by Werner (5), but has 
not been statistically defined by these author; 
In view of the fact that their data are deri'C^ 
from determinations made upon the tots 
neutral fractions and not upon the ketoni^ 
neutral fractions of urine, comparisons ar 
difl&cult. 

Superficially, the only resemblances betvr 
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jur subjects excreting 17-ketosteroid at com- 
parable rates seem to involve considerations of 
temperament and ner\'ous tension. The proba- 
bility that the 17-ketosteroid excretion is an 
index of adrenal steroid secretion (1, 6, 7) 
offers an interesting basis for suggesting a 
neuro-endocrine mechanism. 

SUMMARY 

Urine specimens were collected regularly 
from 7 young men over a total of forty-eight 
24-hour periods, and records were made of the 
17-ketosteroid and urine-volume outputs on 
ill specimens collected throughout these pe- 
riods. The night values for 17-ketostcroids are 
regularly lower than the day values; the maxi- 
mum day' value tends to occur in specimens 
taken during the morning hours. High night 
titers appear to be associated with high day' 


titers and vice versa. Forced diuresis did not 
significantly increase the rate of 17-ketosteroid 
excretion in one subject; emergency calls in the 
hospital were associated with significant titer 
increases in this subject. 

Acknov!Jedgmeni I am much indebted for technical assist- 
ance to Mr. Irving Weiss The special cooperation of Lt. E. B. 
Romanoff is gratefully ficknowlcdged. 
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•Table 3. Deviation in the amount oe 1.783 mg. of trans- 
DEHYDROANDROSTEEONE RECOVERED FROM 250 CC. OF DIS- 
TILLED WATER BY A 10 MINUTE REFLUX PERIOD WITH 
75 CC. OF CCI 4 


Amount Recovered by 
CCI 4 Extraction 

Percentage 

Recovery 

mg. 

% 

1.617 

90.3 

1.654 

92.5 

1.639 

92.0 

1.676 

93.8 

1.631 

91.3 

1.631 

91.3 

1.713 

96.2 

1.649 

92.4 


92.5 mean 


samples of urine extracted for 10 minutes were 
then re-extracted for one hour with fresh 75-cc. 
quantities of CCI4 and the additional amounts 
of hormone recovered are shown in column 3. 

Table 3 shows another determination of the 
efficiency of the CCI4 extraction. Ten-cc. por- 
tions of 95 per cent ethanol solution of crystal- 

Table 4. Deviation of analytical results 


of CCI4 extract from urine from normal niai, 
was divided into 4 portions and each of tl 
was washed in separatory funnels with 10 
cent NaOH and water as described in 
method. 

To determine the effectiveness of a sii 
alkali wash in removing estrogens the folloi\ 
experiment was performed. One 75-cc. porl 
of CCI4 extract of urine obtained during 
eighth month of pregnancy was washed 0 
with 10 per cent NaOH and 3 times with wa 
A second identical sample was washed 4 tii 

Table 5. Deviation in results of washing four idem: 

PORTIONS OF A CCb EXTRACT 'WITH WATER 
AND 10 PER CENT NaOH SOLUTION 


17-ketosteroids 
mg./75 CC. of CCL 


1.22 

1.24 

1.25 
1.24 


1.237 mean 

1.4% maximum deviation 


Sample 1 
mg./250 CC. 


1.54 

1.55 

1.56 
1.53 


1 . 545 mean 

0.97% maximum deviation 


Sample 2 
mg./250 CC. 


1.45 

1.50 

1.53 

1.49 


1 . 492 mean 

2 . 68 % maximum deviation 


17-ketosteroids from 250 cc. portions of two urine samples 
hydrolyzed and refluxed as described in text. The figures 
represent 17-ketosteroids recovered as mg. of dehydroisoan- 
drosterone. 

line trans-dehydroandrosterone were added to 
250-cc. quantities of distilled water. The 
samples of water containing the hormone were 
refluxed for 10 minutes with 75-cc. amounts of 
CCI4. The CCI4 was then separated from the 
water, evaporated and the amount of hormone 
extracted determined as outlined above. 

The preciseness of the determination of the 
hormone content of identical 250-cc. samples 
of urine is shown in table 4. Two l-liter samples 
of urine of normal males were each divided into 
250-cc. portions, then hydrolyzed and ex- 
tracted as described in the method above. 

Washing. The variation involved in the 
process of washing the CCI4 extract with 10 per 
cent NaOH solution and water is indicated by 
the figures given in table 5. Three hundred cc. 


with NaOH and 3 times with water. A thi 
was washed with NaHCOs, NaOH, and ivat 
as recommended by some investigators (i 
The amount of hormone determined is shov 
in table 6. 

When a CCI4 extract of urine is shaken in 
separatory funnel with either water or NaOi 
solution, there is sometimes a layer of emulsic 
which may remain at the interface after ll 
layers of solvent and washing solution ha' 
separated. This will disappear if the funnel 1 
allowed to stand for a long time, but tl 
amount of solvent saved by this practice is n 
significant. Eight 75-cc. urine extracts "f' 
washed once with water, once with NaOH af 
twice more with water, leaving only hall ■ 
minute or so each time for the two layers t 
separate. All of the washing solutions 

rC 

Table 6. Effect of various methods of washing t 

EXTRACT OF URINE SPECIMEN IN EIGHTH MONTH 



OF PREGNANCY 


NaHCOj 

jMethod of Washing 

10% KOH Water 

17-Ketoste-- 

Recovered 

mg.l250c^ 

urine^ 

2 times 

1 time 3 times 

4 times 3 times 

4 times 3 times 

1.86 

1.61 

1.65 
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were saved and allowed to stand until the 
solvent left m them had settled out, and this 
was then measured. For the 600 cc of CCh 
washed the amount of CCh recovered from the 
washings was 6 7 cc., or a loss for each urine 
extract of only about 1 per cent of the original 
volume. 

Color dcidopmcnt. The 1-cc. quantities of 
standard dehydroisoandrosterone and urine e.\- 
tract solutions are measured with 1-cc. pipettes. 
The alcoholic KOH and the m-dinitrobenzene 
solutions do not need to be measured so pre- 
cisely and a 10-cc. graduated pipette is more 
convenient. A 25-cc. graduate is used to 
measure the alcohol for the final dilution. 
Table 7 lists the electrophotometer readings of 
10 identical tubes of standard dehydroiso 
androsterone solution prepared as described. 

TwlE 7 VaBIATIOV in TLECTROI’IIOTOJIETI R RCUIINOS OF 
TF.V TUBES OF :DtVHCAI.lV PREFARl U 
URIVE rXTR \CT SOLUTIONS 


Llectrophotometcr 

Readings 


« 5 43 5 

43 6 43 5 niean“43 94 

44 0 44 7 mas deviation»0 80 or 1 8% 

4t 3 44 3 

44 2 43 8 


Readings are from the logarithmic scale of the Fisher 
eleetrophotometcr. 


If 25 cc. of 95 per cent alcohol is added to the 
tube containing the reaction mixture there is 
sometimes a turbidity due to carbonate pre- 
cipitation. The use of 70 per cent alcohol 
eliminates this cloudiness and also conserves 


alcohol. Table 8 gives electrophotometer read 
mgs of samples of 0 2 mg./cc. dehydroiso- 
androsterone solutions that had been allowed 
to react with alkaline m-dinitrobenzene and 
"ere then diluted with 2S-cc. quantities of 95 
to 55 per cent ethanol. The amount of color is 
the same for any dilutions of alcohol between 
IS and 55 per cent The amount of fading oc- 
curring in a half-hour period after dilution is 
ho greater with the low concentration than 

with the high. 

As a check on the method of color develop- 
ment and determination (4) four portions of an 
a coholic solution of urine e.xtract, from 0 25 
0 .0 cc in volume, xvere placed in test tubes 
'e alcohol was then evaporated off, 1 cc of 


T ADLF 8. T.tl CTROFHOTOilETFK RI lllIM.S 01 UHO UHOISO IN 
DROSTFRONL SOLUTIONS THAT HAVE UFl N ALLOWTD TO REACT 
WITH ALKALINE m DINITROIirS'ZFNL RLIGEKT AND THIN 
DILUTED WITH VARIOUS CONCl NTRATIONS 01 ETHANOL 


ConcentratiDD of 
lUliTnol Used for 
Dilution, % 


95 

45 ^ 

9 6 

35 7 

85 

44 7 

9 0 

35 7 

75 

44 0 

8 7 

35.3 

65 

43 9 

9 3 

34 6 

55 

43 9 

8 3 

35 6 


Readings are from tlie logarithmic scale of the Fisher 
clcctrophotometer 

alcohol was replaced, and the color was de- 
veloped and measured in the usual way. The 
17-ketostcroid determinations are shown in 
table 9. 

DISCUSSION 

Simultaneous hydrolysis and e.\traction with 
heated CCh has been reported (5), but the 
data shown in table 1 indicate that even when 
the urine is kept at the boiling point of CCh 
the hydrolysis with 10 per cent acid is slotv. 
Three hours of simultaneous hydrolysis and 
c.\traction is necessary to recover as much 17- 
ketosteroid as comes out in S minutes with a 
previous 10-minute hydrolysis at 100° C. When 
the urine xvas acidified to IS per cent HCl and 
simultaneously refluxed and extracted for 15 
minutes the yield was no greater than with 
10 per cent acid. 

The long extraction period necessary for the 
removal of 17-ketosteroid from urine has been 
one of the chief factors that makes the deter- 
mination time-consuming. Hershberg (6) re- 
ported tbe use of a rapid extractor in which 
CCh is allowed to drop through a sintered 
glass disc into a column of urine heated by an 
electric coil One-half hour of extraction is re- 
ported to be sufficient The reflux method used 


Table 9 CoLORiiiEXRic determination of various 

AMOUNTS OF A SINGLE URINE EXTRACT 


Amount of 17-Ketosteroid as Concentration 

Unne Extract Dehydroisoandrosterone Ratio 

cc 

Vlg 


0 25 

0 033 

1.00 

0 5 

0 069 

2 09 

1 0 

0 134 

4 08 

2 0 

0 272 

8 24 


J Jcctropliolonictcr Readings 
with No 525 niter 


Extract 

reading 


Reagent Corrected 

blank. extract 

reading reading 
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by the present authors takes even less time 
than this. The hot water baths keep the urine 
at about the boiling point of CCh, 76 ° C., and 
the solvent makes efficient contact as the 
droplets rise and fall through the aqueous layer 
and as the CCI4 condenses and runs down the 
sides of the flask. 

A reflux method using CCI4 has been outlined 
by Sachs and Kurzrok (7) in which the urine 
is refluxed with three changes of CCI4 for a 
6-hour period, but the process is much longer 
and no measure of its efficiency is given. 

The rapidity with which 17-ketosteroids are 
removed from urine by the outlined method is 
indicated by table 2. Four hours of refluxing 
with CCI4 resulted in recovery of only 5 per 
cent more hormone than was obtained by 10- 
minute extraction. Re -extraction of the 10- 
minute samples with fresh CCI4 produced 
about 10 per cent additional chromogenic ma- 
terial. These figures seem to indicate that at 
least 90 per cent of the hormone is removed 
from the urine in the 10-minute extraction 
period. This is further substantiated by the 
results presented in table 3, which show that 
an average of 92.5 per cent of the amount of 
crystalline hormone added to distilled water 
can be recovered by a 10-minute extraction. 
The range for the eight extractions listed was 
less than +4 per cent. 

Most investigators have used either a one- 
liter sample or a full 24-hour urine specimen 
for 17-ketosteroid determinations. It is not 
only more convenient to use smaller portions 
but there is a considerable saving of solvent 
and acid. Table 4 shows that the hormone con- 
tent of samples of urine as small as 250 cc. can 
be measured precisely. In the four determina- 
tions on one sample of urine the greatest devia- 
tion from the mean value of hormone recovered 
was less than 3 per cent. For the other sample 
it was less than 1 per cent. 

The variation involved in washing several 
75-cc. samples of CCh-urine extract is slight 
enough to be non-significant. This is indicated 
by the figures in table 5 which show that the 
o-reatest deviation from the mean value of four 
similar determinations was only 1.4 per cent. 

Washing urine extracts with a 10 per cent 
NaOH solution removes certain yellow and 
brown pigments which may otherwise give 


Voluffif' 


high blank readings. Estrogens may interfc 
with the test if they are not removed becau 
they give a color similar to that of androsteroi 
with the m-dinitrobenzene reagent. Since th 
are weak phenols the alkali washing takes the; 
out. It seems a loss of time to wash the e.xlrai 
repeatedly for this purpose, however, becau: 
the amount of estrogen excreted hy women i 
any 24-hour period is usually too slight t 
detect by the chemical test. For the who! 
menstrual cycle the quantity of estrogen cj 
creted is less than 1 mg., and even for the daj 
of highest excretion the value is not much ovc 


0.1 mg. (8). During pregnancy the excretion c 
estrogen in the urine is greatly increased hu 
even with this greater amount the error po- 
sible with only one alkali washing is slight. .A 
shown hy the data in table 6 the hormone re 
covered from a sample of CCI4 extract of preg 
nancy urine washed 4 times with alkali is onl; 

9 per cent less than that from one washed once 
and some of this loss may have been due to th 
washing process rather than to the selectivi 
removal of estrogen. 

It is convenient and rapid to use standare 
laboratory pipettes for measuring the homioni 
solutions and reagents in the colorimetric de 
termination. Use of 1-cc. quantities instead c 
the 0.2-cc. amounts employed by most othe 
investigators makes this possible. Table 
shows that the electrophotometer readings 0 

10 identical preparations of a urine extrac 
sample set up in this manner have a meai 
deviation of less than 1 per cent and a ma.Ni 
mum of less than 2 per cent from the averagi 
reading. 

Some clinical laboratories may not have ar 
accurately controlled 25° C. water bath if 
which to keep the tubes while the color is de- 
veloping. Even if this equipment is availab- 
there still may be variations in the time a' 
quired for manipulation of the tubes befofe 
they are read in the colorimeter and in t'j 
amount of color developed in the reagei'‘j 
blank. It is, therefore, about as convenient arj 
often more accurate, to prepare tubes of star ^ 
ard hormone solution and of reagent blar- 
mixture and make the calculations as outline- 
in the method, rather than compute the resu ^ 
by interpolation on a previously prep^r^ 
curve. 
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Tabic 9 presents an e\perimental check of 
[he preciseness of the outlined method for de 
• eloping color in the hormone solution by the 
ilkaline m dimtrobenzenc reaction Although 
[he range of concentrations tested \\as eight 
'old the maximum xariation from the thcorcti 
:al for an) sample was onl) a ±2 per cent 

Urine contains certain non ketonic materials 
[hat give interfering yellou color This fraction 
if the total chromogemc substance is normally 
light, 0 3 to 2 4 mg /24 hr (9) and is usually 
[onsiderably less than the daily variation 
Jowexer, if the 17-ketosteroid excretion is low 
his interfering fraction ma) make up a large 
lortion of the total The non ketonic fraction 
nay be eliminated b) means of the Girard 
eagent (5), but this process adds considerably 
,0 the time necessary for the determination, 
ind there is always a loss of 17-ketosteroid in 
lOhed (sometimes as much as 10 to IS per 
:ent, 9) It is simpler to make a correction for 
he yellow colored fraction by determining the 
ixtinction coefficients for the reaction solution 
nth a green and a blue filter and using the 
jibson and Evelyn equation as outlined by 
Talbot (10) 

The experimental tests presented show that 
note than 90 per cent of the hormone present 
n a urine sample is extracted and determined 
ly the method outlined When the normal 
variations in hormone excretion are considered 
t IS evident that this degree of preciseness is 
aifficient for clinical diagnostic purposes To 
hustrate the range of individual differences in 
ketosteroid output reported in the literature 
[he following values are listed Fraser, cl al , 
!2), list a range of 5 1 to 14 2 mg /24 hr with 
m axerage of 9 0 mg /24 hr , for normal fe 
wales, and for males 8 1 to 22 6 mg /24 hr 
I'lth an average of 13 8 mg /24 hr In addition 
to this, they report a daily variation for in 
hviduals that may amount to as much as 
5 mg Werner (9) states that the daily x ariation 
ibserxed in both males and females was xvithm 
±40 per cent about the mean value Talbot 
md Butler (ll) declare that the chances are 

lo 1 that a single assay xvill fall xvithm 15 per 
■^cat of the 17 ketosteroid value obtained by 
a'veraging 30 or 40 consecutive daily assays 
a clinical conditions in xvhich the test may 


be of use result in values either significantly 
loxxer or very' much higher than the normal 
Fraser, cl al (2), report x’alues of 132 to 220 
mg /24 hr for adrenal tumor cases The same 
authors found less than 0 S mg /24 hr for 
women xvith Addison’s disease and 1 5 to 6 4 
mg /24 hr (average 2 7 mg /24 hr ) for men 
Only 2 of 15 patients xxith panhypopituitarism 
shoxxed any detectable 17 kctosteroids Hypo 
thyroid cases also xvere very low It appears 
that an analysis must show a considerable 
deviation from the normal to be significant, 
therefore the preciseness of the determination 
IS of relatively' minor importance 

SUMMARV 

A rapid method for the extraction and deter- 
mination of total urinary 17 ketosteroids is 
presented The urine is hydroly zed with 10 per 
cent HCl, extracted for 10 minutes by refluxing 
with boiling CCh, and the hormone content 
determined by the alkaline m dinitrobenzene 
technique Tests of the accuracy of the method 
show a maximum variation of about ±5 per 
cent for any stage of the process, and an overall 
variation of +10 per cent or less Since the 
individual and daily X'ariations are consider- 
ably in excess of this amount the procedure is 
satisfactory for clinical use 
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■qHE PRESENCE of antigonadotropic sub- 
stances in human sera following treat- 
ment with equine gonadotropin (preg- 
nant mare serum) has been demonstrated in 
men and women (1, 2). Tests for the presence 
of these antigonadotropic substances in human 
sera indicated that they were initially present 
about 10 weeks after treatment was instituted 
and increased in titer with continued therapy. 
Furthermore, these antigonadotropic sub- 
stances remained in the serum for months after 
cessation of treatment. Therefore, if the equine 
gonadotropic activity is nullified by the body 
as is indicated by our tests in mice and rats, 
then continued treatment witji the hormone 
would be essentially valueless. 

Whether the antigonadotropic evocating 
factor is the actual hormone or the non- 
hormonal material in the extract remains to 
be determined with crystalline preparations. 
However, extracts of different degrees of purity 
have been investigated and Gordon (3) has 
recently shown in tests in rabbits and rats, 
using 4 pregnant mare serum preparations of 
different degrees of purity, that the antiserum 
formed to the more purified equine gonado- 
tropin was the more inhibitorjc Gordon’s re- 
sults suggest that antihormone formation to 

Received for publication Januarj' 20, 194.S. 
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equine gonadotropin is evoked by the acti 
hormone or some chemically related substan 
The present study was undertaken to det 
mine whether further purification of equi 
gonadotropin would influence the appearar 
of antigonadotropic substances to equi 
gonadotropin in the human species. 

Over a period of 18 months, 21 women, a 
17 to 40 years, were treated with equi 
gonadotropin. Of this group, 3 patients, a 
17 to 20 years, were suffering from prima 
amenorrhea whereas the other patients e 
hibited secondary amenorrhea or irregul 
menstrual periods for 8 months to 10 years, 
the evaluation of the patient urinalysis, bla 
count, hemoglobin determination, basal nu 
abolic rate and endometrial biopsy were mac 
In addition, a serum test for antigonadotrof 
substances against equine gonadotropin iv 
obtained before the hormone was administerc 

One male patient was treated for hyp 
gonadism. 

The patients received either of two prepar 
tions of equine gonadotropin,'’ one being a 
proximately 2.5 times more highly purifu 
than the other on the basis of total nitrogc 
One lot (^18861) contained 0.004 mg. to* 
nitrogen per 20 i.u. (one Cartland-Nelson r; 
unit) and 2 other lots (#18818, 19487) coi 
tained 0.0016 mg. total nitrogen per 20 i-' 
The less purified preparation was commercial! 
available and was used clinicaIl 3 ^ 


■' The equine gonadotropin, (Gonadogcn) used in * ■ 
studies was generously supplied by Dr. G. F. 
the Upjohn Company, Kalamazoo, Mich. One Carti 
Nelson rat unit is the equivalent of 20 r.u. 
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Table 1. Illustration of data obtained in testing for anticon adotrowc substances to equine 

GONADOTROPIN IN HUMAN SERA FROM CASTS OF AMENORRHEA 


Treatment 

No. of Mice 

j Injections | 

1 

Ovarian 

Weight, 

mg. 

Uterine 

Weight, 

mg. 

Neutralization 

Equine 

gonadotropin 

I.u. 

Scrum, 

1 cc. 

1 

'^one 

4 

10 

1 0.9 

9.8 ' 

28.0 

negative 

Sauinc Konadotropin 

4 

10 


5.2 

37.0 

partial 

Squine Ronadotropin 

3 

10 


3.1 1 


complete 

■Equine gonadotropin 

3 

10 

1 0 9 

2.5 

1 1 

complete 


Control experiments 


sone j 

152 

10 

none 

9.4 

30.7 

\^one 1 

20 

none 

none 

3.0 

6.8 


Patients generally received 4 injections of 
lormone during the first 9 to 12 days of each 
nonth of treatment. Most of the cases were 
reated for 1 or 2 months, but in 3 cases they 
vere treated for 3 months and 1 case was 
reated for 4 months. Total dosages of 800 to 
000 i.Tj. (40 to 4S0 Cartland-Nelson rat units) 
f equine gonadotropin were given, dosages of 
000 or 4000 i.u. being the usual amount ad- 
linistered during a single month. If as much 
s 2000 I.u. was given, the patient received at 
to 3-day inter\’als subcutaneous injections of 
00, 400 and 600 i.u. and a final injection of 
iOO I.u. intravenously. 

The blood obtained for antigonadotropic 
ests was allowed to clot, the serum separated 
nd centrifuged and stored in the refrigerator 
intii tested, which was usually 24 to 48 hours 
fter the blood sample was taken. As test ani- 
mals, 22-day-old female mice were used. All 
est mice received a total of 10 i.u. of equine 
onadotropin and, at a different site, a total of 
•9 cc. of the serum to be tested. Injections 
fere made subcutaneously once daily for 3 
ays and the animals were killed 72 hours after 
he first injection. The weights of the ovaries 
id uteri were obtained, the latter after re- 
moval of intra-uterine fluid. At least 3 or 4 
"ice were used for each serum test and 2 or 
lore mice receiving equine gonadotropin 
lone, served as controls. The patient’s serum 
'as tested against the lot of hormone with 
'kich the patient had been treated. 

RESULTS 

The sera of each of 39 patients were tested 
or antagonistic substances against equine 
jonadotropin from pregnant mare scrum be- 


fore hormone treatment was begun. The 21 
patients later treated with the hormone are 
included in this group. In only one case was 
there a suggestion of partial inhibition of the 
gonadotropic action. In this case, the ovarian 
weight for 3 mice treated with equine gonado- 
tropin and scrum averaged 5.3 mg. whereas 
equine gonadotropin alone increased ovarian 
weight to 9.0 mg. in 2 control animals. How- 
ever, this patient did not develop antigonado- 
tropic substances when treated with equine 
gonadotropin. On the other hand, the serum 
from one patient appeared to augment the 
response to equine gonadotropin in 3 mice in 
which the ovarian weight averaged 14.2 mg. 
as compared with ovaries averaging 9.2 mg. 
from 2 mice injected with only equine gonado- 
tropin. Considering the group as a whole, 100 
mice received sera from 39 individuals plus 
equine gonadotropin and the ovarian weights 
averaged 8.9 mg. as compared with the ovarian 
weight of 9.2 mg. of 57 littermate mice injected 
with equine gonadotropin alone. It is evident 
that antagonistic substances to equine gonado- 
tropin are not normally present in the human 
female. 

Scrum from the one male patient was nega- 
tive prior to treatment. 

The sera from 22 amenorrheic women ob- 
tained before treatment with equine gonado- 
tropin were also tested. Mice were injected 
with a total of 0.9 cc. of serum alone and in 14 
cases no stimulation was obtained, the ovarian 
weight and uterine weights being 2.5 and 8.0 
mg., respectively, which compares with the 
organ weights of uninjected mice (table 1). The 
sera from 8 amenorrheic patients caused a 
definite stimulation of the uteri of the test 
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mice which averaged 31.4 mg. (20-50 mg., 
range). The ovaries were not stimulated, 
weighing 3.2 mg. As little as 0.3 cc. of serum 
from one patient increased uterine weight to 
31.9 mg. Unfortunately, only 2 of these 8 
women returned to the clinic. Retests were 
made in these 2 cases and the serum (alone) 
was tested in normal and spayed mice but 
negative results were obtained. The reason for 
this phenomenon is not clear with the evidence 
at hand. 

The presence of antigonadotropic substances 
can be determined by a partial or complete 
suppression of the ovarian weight increase 
usually produced by a uniform dosage of 
equine gonadotropin. The antagonistic effect 
may reach a sufficiently high titer to cause an 
inhibition of both ovarian and uterine weight 
increases. An example of these data is shown 
in table 1. The administration of 10 i.u. of 
equine gonadotropin increased ovarian weight 
to the same degree as 5 Cole-Saunders rat 
units (10 I.U.), the results with the latter 
amount were given in a previous report (1). 

Seven patients were treated with 1200 to 
9000 I.u. of preparation #18861, which con- 
tained 0.004 mg. total nitrogen per 20 i.u. In 


6 patients antigonadotropic substances wi 
first definitely present in the sera 36 to 
days after the initial injection (av. 63 day 
Two additional patients were injected wi 
this preparation but could be studied for or 
28 and 42 days after treatment at which tii 
the sera were negative; on the average, t 
was not sufiicient time for the development 
antigonadotropins to equine gonadotropin, 

Sera tests were made prior to the appearar 
of antagonists in all but one case (E.O.) a 
at several intervals after they appeared. Tal 
2 illustrates the time in days after the first : 
jection when the sera tests were made a 
also the approximate time of administration 
additional equine gonadotropin. At 9 moni 
after the start of the injections, the serum 
one patient (E.S.) remained strongly inhibitc 
whereas with 4 patients it was possible to ( 
termine the approximate time of disappearar 
of the antigonadotropic substances. These dab 
suggest a period of 3 months alter the last in- 
jection as the minimum time required for tk 
loss of demonstrable antagonistic substances. 

A detailed illustration of the test data ob- ^ 
tained from one patient (P.C.) is shown in 
table 3. The serum from this individual com- ' 


Table 2. AxTiGONADOTROPrc activity of sera from patients following treatment with the less 

PURIFIED EQUINE GONADOTROPIN (#18861) 


Patient, -Age ] 

1 

i 


Sera Tests, 

Days after First Injection Equine Gonadotropin, i.u. 


E.S., 

0 

24 


44 

66 

165 

245 

270 


36 





+ 

4" 

+ 

+ 



2000 

4000 



2000 

1000 



_____ 

P.C., 

0 

28 


48 

63 

78 

112 

125 170 

191 247 

26 




+ 


T 

+ 

+ + 



4000 


20n0 



2000 





N.W., 

0 

28 


63 

84 

286 




28 1 

4000 


4000 

+ 

+ 

■ 





0 

47 


75 

145 

167 

244 



40 ■ 

4000 


1000 

+ 

+ 





F.C., 1 

0 

70 


92 

185 





24 i 

1 

2000 



+ 





-- 

E.O., 

0 

36 


70 






27 

2000 

-h 


+ 







A.D., 

0 

42 


186 

214 

256 




28 

1200 











4 - = antigonadotropic substances present. 
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lately inhibited the ovarian stimulating effect 
i equine gonadotropin in 6 tests made during 
period of 4 months, but at no time was the 
:rum strong enough to inhibit uterine weight 
icrease It was interesting to us to find that 
;sts for antigonadotropins did not remain 
ositive for a longer period of time in this 
atient in view of the fact that a third series 
[ injections was given at 91 to 105 days after 
le first injection Varied amounts of serum 
btained at 78 days after the start of treatment 
ere tested in combination with the uniform 
ose of equine gonadotropin, the results of 
hich are show n in table 4 
The male patient reccieed equine gonado 
ropin (i^lSSfil) and antigonadotropm sub 
lances were observed at 61 days after the 
iitial injection 

The only patient that failed to evhibit anti 
od) formation with the less purified prepara 
on was one to whom the smallest dosage had 
een administered (1200 lu) Howe\er, it 
ill be noted m table 2 that we w ere not able 
3 obtain serum at the more critical period 
etween 42 and 186 days so that it is possible 
hat antihormones could have been detected 
uring this time since the 60 to 70 day period 
ppears to be the more likely time to find first 
he presence of antagonistic substances 
The more highly purified equine gonado 
ropin preparations (({*18818, 19487) were ad 
iinistered to 12 individuals in total dosages of 
200 to 8000 1 u Patients were injected with 
hese amounts to permit direct comparison 


' 'bi-eS SER^T^STS m mice of our r \tii \t{PC'i trf \ti d 

THE LESS PURIFIED LQUIhL GOVADOTROPIN 

(#18b61) 


lU 

Injected 

days 

Time 

After 

Initial 

Injection 

days 

Average 

1 Weigh 

Equine 
' gonado 
tropin and 
, serum 

Ovarian 
t mg 

Equine 

gonado 

tropin 

only 

Test 

4000 

0 

10 2 

8 0 

' ^ 

(1 10) 

28 

7 4 

9 8 


2000 

48 

3 I 1 

9. 



63 

3 7 

12 6 


2000 

78 

3 9 

10 8 


(01-10a) 

112 

2 6 

9 8 

•d" 


125 

2 7 

8 8 



170 

4 7 

8 1 

+ 


191 

11 8 

11 5 

— 

___ 

247 

12 0 

9 2 



T \ncr 4 tvriGoviDOTROpic \CTI0^ oi \ irii i) 
AMOUNTS OF SERUM 


1 

No of 
n*\vs 

1 rciteil 

1 No of 

1 Test 

I Mice ' 

j lotil Dosage i 

Average 

Average 

! 

gomd 

i 

Scrum 
cc J 

Ovarian 
U eight 
mg 

Uterine 
U eight 
mg 

PiUtcut V C preparation ^IS66I administered 


1 t 

1 10 

0 9 

3 9 

34 0 


t 

1 10 

0 6 

1 ^ 

42 0 

78 j 

3 

^ 10 

0 3 1 

' 0 7 

37 0 


3 

10 

0 1 

10 8 

38 0 

Patient M H 

preparation flSSlh administered 

49 1 

3 ' 

10 * 

0 9 I 

2 S ' 

0 3 


3 

10 

0 3 

2 4 

6 8 


3 

10 

« 

7 3 

34 0 

Control 






tests 

20 

0 

0 

in 

6 8 


With the effects of the less purified preparation 
As show n in table 5, only one (M IF ) of the 
12 individuals de\ eloped antigonadotropm 
substances in the sera, although 7 women were 
injected w ith the 8000 1 u dosage In virtually 
ail of these cases, sera tests were made during 
what might be the anticipated time for anti 
gonadotropic substances to make their appear 
ance However, it must be pointed out that the 
one positive case in this series had a serum 
with the highest antihormone titer of any ob 
tamed The serum (0 3 cc ) not only abolished 
the increase anticipated m ovarian weight m 
the test mice but m the uterine weight as well 
(table 4) 

The data obtained on one case {E M L) 
treated with the more purified preparation of 
equine gonadotropin are shown in table 6 The 
absence of any antagonistic substances m the 
scrum of this patient is well illustrated by the 
very similar ovarian weights of the test mice 
as compared with the littermate control mice 
injected at the same time with equine gonado 
tropin alone 

DISCUSSION 

The results in the present investigation are 
in agreement with previously reported results 
(1, 2) that antigonadotropm substances will 
develop m the blood of human beings followmg 
treatment with equine gonadotropin from 
pregnant mare’s serum but our data show that 
with highly purified preparations the incidence 
IS markedly reduced The antagonistic sub- 
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Table 5. Antigonadotropic activity of sera from patients following treatment mith the more 
HIGHLY PURIFIED EQUINE GONADOTROPIN (#19487, 18818) 


Patient, Age 

Sera Tests, Days after First Injection Equine Gonadotropin, i.u. 

M.G., 

0 

29 

42 


56 

157 199 


36 

4000 


4000 





M.W., 

0 

31 

58 


75 



17 

4000 


4000 





R.M.L., 

0 

31 

65 


79 

117 145 201 

216 

20 

4000 

i 


800 

3200 




M.S., 

0 

29 

56 


63 



17 

4000 


4000 





M.F., 

0 

28 

63 


84 

99 


25 

2000 







E.C., 

0 

52 

126 


175 



24 

800 

400 

800 





L.M.T., 

0 

63 

77 





19 

1200 







E.L., 

0 

28 

63 


286 



34 

4000 


4000 





L.L., 

0 

42 

245 





23 

4000 

4000 






M.W., 

0 

28 

42 


49 

61 


18 



+ 


+ 

+ 



4000 


4000 





M.G., 

0 

45 

57 


79 

99 249 263 


34 

4000 





800 


T.P., 

0 

65 

93 


114 



23 

2000 


800 




- 


+ = antigonadotropic substance present. 


responds with data obtained from patients 
treated with another equine gonadotropin 
preparation (1). Strongly inhibitory serum was 
obtained for as long as 9 months after the 
initial injection of equine gonadotropin, the 
antigonadotropins being present during the 
last 7 months of this period. After cessation o 
treatment, a period of at least 3 months is re- 
quired for the antigonadotropic substances to 

disappear. One patient treated with equine 
gonadotropin developed an extremely hig 
titer of antigonadotropins and the serum 
tested 4 and 8 months after the last injection- 
Complete absence of antagonistic substanccj 
was evident at 8 months (4). 

Pregnant mare serum extract,'* containm.- 
0.004 mg. of total nitrogen per 20 i.u. deU 
oped antibodies in 6 of 7 patients but 
preparation, 2.5 times more purified 
mg. of total nitrogen per 20 i.u.), and use n- 
the same dosage, resulted in antigonadotrop- 


tances may first appear as early as 36 days 
after the initial injection when as little as 100 
R.u. (2000 I.u.) of equine gonadotropin have 
been administered. A 9- or 10-week period is 
the more usual time for the initial indication 
of antigonadotropins, and this time-period cor- 


Table 6. Sera tests in mice on one p.atient (£..U.L.) 

TREATED WITH THE MORE HIGHLY PURIFIED 
equine GONADOTROPIN (#19487) 


I.u. 

Injected 

days 

Time 

.After 

Initial 

Injection, 

days 

Average 

Weigh 

Equine 
gonado- 
tropin, sera 

Ovarian 
it, mg. 

Equine 

gonado- 

tropin 

Test 

4000 

0 

7.1 

7.7 

— 

(1-10) 

31 

6.2 

7.8 


4000 

65 

8.0 

8.4 

— 

(35-59) 

79 

9.6 

9.9 

— 


117 

9.0 

8.6 

— 


145 

11.8 

11.8 

— 


201 j 

8.0 

8.2 1 

— 


216 i 

6.7 

6.3 














'Apnl, 1943 


AOTIGONADOTROPIC SUBSTANCES IN HUMAN SERA 


211 


ormation in only one of 12 patients. These 
lata suggest that the antigonadotropic sub- 
itancc is not evocated by the hormone itself, 
n contrast ivith the experiments on animals 
reported by Gordon (3). 

Considerable information on this antihor- 
none problem has been reported and the 
reader is referred to excellent review articles 
m the subject (S, 6). However, it should be 
pointed out that comparisons of crude and 
ughly purified preparations of equine gonado- 
rropin as to their ability to develop antihor- 
nones have been made in rats, rabbits and 
nonkeys (3, 7, 8). These investigators found 
the highly purified preparations capable of dc- 
leloping antihormones and, indeed, Gordon’s 
results (3) show that the antagonistic reaction 
ismore intense vhen sera from animals treated 
nith the highly purified material is used. One 
can not e.\ptain these differences in results by 
direct comparison because of the difference in 
species, dosage and equine gonadotropin used 
However, the species difference is readily evi- 
dent and is further exemplified by the recent 
report of Smith (9) who showed in hypo- 
physectomized monkeys that antibodies to 
equine gonadotropin are well developed in 20 
to 25 days and these substances persist at very 
high titers for at least 7 months On the other 
hand. Jailer and Leathern (1) obtained only a 
mildly inhibitory serum from patients treated 
with the same equine gonadotropin when 
tested 70 days after the start of treatment. 

Our results indicate that increased purity of 
equine gonadotropin will markedly lower the 
tendency for antigonadotropin formation in 
the human being, and thus permit the use of 
larger doses and/or longer periods of therapy 
in cases in which it is necessary. 

The presence of antigonadotropic substances 
in the blood of normal patients has been re- 
ported (10, 11) whereas Zondek and Sulman 
failed to find antagonistic substances to human 
chorionic gonadotropin in either normal or 
^enorrheic women (12). In human sera. 
Fellows (13) failed to find antigonadotropins 
or antagonistic substances to gonadotropins 
rom human pituitaries. We tested the sera of 
amenorrheic women for antigonadotropins 


of equine gonadotropin and obtained only a 
suggestion of inhibition in one case. On treat- 
ment, this patient did not demonstrate anti- 
body formation. We did find that sera from 
some patients would increase the uterine 
weight of test mice. 

SUMMARY 

Female patients suffering from amenorrhea 
were treated with cither of two preparations of 
equine gonadotropin derived from pregnant 
mare serum, one being 2.5 times more highly 
purified than the other on the basis of their 
nitrogen content. Six of 7 patients injected 
with the less purified preparation developed 
antigonadotropic substances to equine gonado- 
tropin in their blood. This was usually first evi- 
dent in 9 to 10 weeks after the initial injection 
and persisted for at least 3 months after cessa- 
tion of treatment, thus rendering equine go- 
nadotropin therapy essentially valueless How- 
ever, with the more highly purified preparation 
only 1 of 12 patients developed an antigonado- 
tropic scrum. These results indicate that in- 
creased purification of the equine gonadotropin 
will markedly lower the tendencj' for the 
formation of antigonadotropins in the human. 

The sera of 39 amenorrheic women tested 
prior to hormone therapy showed that anti- 
gonadotropins of equine gonadotropin are 
normally absent 
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T he case reported in this paper has been 
the subject of two previous reports (1,2). 
It seems desirable to conclude the case 
now in this final paper because the patient had 
been under observation for a period of 8 years 
and the diagnosis has been verified by autopsy. 

CASE REPORT 

The important features, as published in the two pre- 
vious reports (1, 2) are as follows: E.R., a white un- 
married female was first seen at Jefferson Hospital in 
.•\pril, 1934. Irregularit}'' of menses appeared in 1933. 
The weight had increased, she had noticed growth of 
hair in her face, drjmess of the skin, marked redness- of 
the face, polydipsia, occasional swelling of ankles, 
defluvium of the hair of the scalp. She presented a 
typical appearance of Cushing’s syndrome with adi- 
posity of the trunk, moon face, ruddy skin, hirsutism 
and acne. The blood pressure was normal at that time 
and the glucose tolerance curve was of the diabetic 
type. No decalcification of the bones was detectable. 
The sella turcica showed some ballooning in the roent- 
genogram and the posterior clinoids appeared thinned. 
In Januarj', 1935, an intravenous p 3 'elogram failed to 
reveal signs of an adrenal tumor. In October, 1936, she 
was studied in New Haven Hospital bj’- Dr. Harvej’- 
Cushing and was listed bj' him as a basophilism sus- 
pect. A periadrenal air insufflation showed no adrenal 
tumor. 

The patient was treated in the period between 1934 
and 1937 with deep irradiation of the pituitar>\ Fol- 
lowing this treatment in June, 1936, the plethoric ap- 
pearance and the acne of the face disappeared, hir- 
sutism regressed markedly and the patient lost 13 
pounds. In October, 1936, she had a menstrual period. 
Improvement lasted for about one j’ear. When seen 
in Februarj-, 1938, all of the previous signs and symp- 
toms had recurred. Subsequent pituitan.- irradiation 

R^^ed for pubiicalion Februarj- 2, 194.v 
1 J E. JMears Fcllou in Medicine and Physiology. 


was without effect. In 1939 the disease had progrc"wi 
further. Blood pressure had risen to 160/120 mm.Hg 
The heart was enlarged. In September 1940, she had 
become progressively weak, the blood pressure \'a' 
200/160 mm. Hg and frank diabetes was present. At 
this time periadrenal air insufflation was performed 
by Dr. Kenneth Fry and the roentgenogram revealed 
both adrenals to be enlarged. No tumor could be out- 
lined. In November, 1940, treatment with diethylsfil- 
bestrol was started, the dosage being 1 and later 2 mg 
per day. This was followed by marked improvement 
In spite of continued treatment with diethylstilbcstrol 
this improvement lasted only about 4 months. In 
February, 1941, diabetes recurred, hirsutism increased, 
the blood pressure was 160/100 mm.Hg and she again 
became very weak. 

In March, 1941, at the time of the last report (2) 
she was still in the hospital. The insulin requirement 
was now 30 u of protamine zinc insulin with a diet of 
2000 cal., 70 gm. of protein and 165 gm. of carbohy 
drate. When she left the hospital in June, 1941, car- 
diac decompensation had subsided under bedrest and 
treatment with digitalis and the blood pressure va- 
175/120 mm.Hg. The diabetes was controlled as out- 
lined above. She was instructed to continue on thi- 
regime and to continue taking 2 mg. of diethylstilbe- 
trol daily. She did this under supervision of her famil) 
phj'sician. She was seen at regular intervals in tw 
Endocrine Clinic. However, there was no improvement 
of her condition. In the course of the next months she 
began complaining of back pain of increasing severit). 
The ankles started swelling again. 

She was readmitted to the hospital on Jan. 6, W- 
The weight loss was now very marked (107 
Edema of the lower extremities was extensive. 
pressure was 210/170 mm.Hg. Fifty-six to 64 t^ 
regular insulin controlled the diabetes on a diet of 2 
cal., 180 gm. of carbohj-drate, and 70 of protein. 

Demineralization of the bones had progressed since 
the time of the last e.xamination (2). Roentgen-mi 
e.xamination of the spine showed a marked degree 
collapse of the seventh, definite narrowing of the t 
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enth and twelfth thoracic vertebrae, marked collapse 
of the first and beginning collapse of the third and 
fourth and possibly of the fifth lumbar vertebra. All of 
these vertebrae as well as the sacrum showed evidence 
of osteoporosis. 

The skull again showed demineralization of the 
bones, having a somewhat mottled appearance. The 
seha lurdca did noV appear lo have changed in size or 
appearance since the time of j)rcvious examination in 
1940. Serum calcium was 10.6 mg. per cent, phospho- 
rus 3.3 mg. per cent, phosphatase 21.7 Bodansky 
units. She was given a diet Ioav in calcium for a 3-day 
test period. The calcium intake for this period was 330 
mg. The urinary calcium excretion was 500.7 mg. in 
the 3 days. During this test period 17.93 gm. of N was 
e.xcretcd in the urine. The N intake was 31.8 gm. No 
attempt was made to determine the N excretion in the 
feces. 

She continued taking 2 mg. of stilbcstrol daily. On 
Jan. 25, 1942, treatment with testosterone propionate, 
25 mg. 3 times weekly by intramuscular injection was 
started. 

Her condition deteriorated rapidly. Several teeth 
became loose and fell out. She developed an infection 
of the right ear and several purulent lesions on the face. 
Bacteriologic culture revealed streptococcus hemolyti- 
cus. The temperature rose to 101®F. In spite of treat- 
ment with sulfadiazine the infection progressed, ccllu- 
Vitis developed and on January 25 erj’sipclas of the face 
was noted. The temperature rose to 102®F. She died on 
Feb. 25, 1942. 

AUTOPSY REPORT 

The general external development has been ade- 
quately considered above and the description need 
not be repeated here. Evidence of a rather marked loss 
in weight, however, was exhibited by the presence of 
many abdominal striae and the paucity of subcutane- 
ous tissue of the extremities. The right side of the face 
and the neck showed an extensive purulent cellulitis 
which had been previously drained by two surgical 
incisions. 

The heart W’as slightly enlarged, weighing 420 gm. 
The left ventricle measured 1.8 cm. in thickness and 
the right 0.6 cm. The aorta showed minimal athero- 
sclerosis. The lungs, other than manifesting some con- 
gestion and edema, revealed no gross pathologic 
changes. The spleen, liver, kidneys and gastro-intes- 
tmal tract were essentially normal. 

A careful search in the anterior mediastinum failed 
to reveal any thymic tissue. The thyroid was well en- 
capsulated and on section disclosed no foci. Only two 
parathyroid glands could be identified. One measured 
3 and the other 2 mm. in diameter. The pancreas was 
^ot enlarged. Multiple transverse sections, each about 

mm. in thickness, disclosed several minute hemor- 
rhagic and necrotic foci. The ovaries were flat and 
measuring 2 cm, in diameter and 0.6 cm. in 

ickness. Each contained several white bodies but no 
corpora lulea. The fallopian tubes were normal. The 
uterus was not enlarged. Its cavity was of normal 


shape and size. The endometrium was pink and scanty. 
The cervix and vagina showed no gross pathologic 
changes. 

Of the skeletal system only the skull, ribs and ver- 
tebrae could be e.xamined. The cranium was quite thin 
and the bones were more brittle than usual. The pitui- 
tary gland measured 0.7 cm. supcriorly-infcriorly and 
2.0 cm. Iransvcrsely . The inner surface of the pituitary 
fossa was smooth and glistening. It showed no evi- 
dence of erosion. The cortex of both the ribs and the 
vertebral bodies was thin and brittle. The marrow was 
friable. The third lumbar vertebra contained a com- 
pressed transverse fracture. 

The adrenals were markedly enlarged. Each 
weighed 30 gm. The right adrenal measured 9x6.5 
Xl.5 cm. and the left measured 8X4. 5x1. 5 cm. The 
consistency was firm but lacked the hardness of can- 
cerous tissue. Cut surfaces showed a uniform hyper- 
plasia of the cortices. They were orange-yellow, sharply 
demarcated from the medulla and e.xhibitcd no necrot- 
ic or hemorrhagic foci. Each adrenal, in addition, 
contained several small circumscribed, peripheral 
adenomas measuring up to 0.6 cm. in diameter. The.sc 
were similar in all aspects to the main cortical tissue. 

^ficroscopic examiftation. Serial sections of the 
hypophysis revealed no basophilic adenoma. The cyto- 
plasm of most of the basophilic cells, and of an occa- 
sional eosinophilic cell, contained small rcfractile, 
sharply defined droplets, some of whicb i>ossesscd 
granular debris. They were arranged cither singly or in 
clusters and appeared to concentrate around, and 
sometimes to involve, the nucleus. 

Sections of the leptomeninges and the cortices dis- 
closed a diffuse, purulent meningitis with focal areas 
of metastatic encephalitis.® 

The normal architecture of the cortex of the adre- 
nals was well preserved. The capsule was of normal 
thickness and composed of dense fibrous tissue. The 
immediately subjacent zona glomcrulosa was well de- 
fined. The cells were arranged in irregular groups and 
were relatively small. Their cytoplasm was homogene- 
ous and stained a deep pink color. The nuclei were 
round, vesicular, uniform and for the most part cen- 
trally placed. Often two were found within a single 
cell. The intervening capillaries were filled wdth blood 
and were quite conspicuous. The zona fasiculata was 
exceptionally well preserved. The columns of cells were 
arranged in a straight radial pattern between which 
were slender thick and thin walled capillaries. The 
cells were much larger than those of the zona glom- 
erulosa. The cytoplasm was pink and foamy or 
vacuolated. Vacuolated cells were particularly abun- 
dant in the midportions of the columns. The nuclei 
were similar to those of the zona glomcrulosa zone. 
They were either centrally placed, or, in the vacuo- 

* We are indebted to Dr. B. Alpers for the histologic ex- 
amination of the pituitary gland and the brain. 

Dr, L. Eisenhardt of Yale University School of Medicine 
examined slides of the pituitary gland and found the baso- 
philic cells to show pronounced Crooke changes. We are 
grateful for her permission to quote this from a personal com- 
munication. 
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lated cells, pushed aside. The zona reticularis was less 
well defined. The cells were irregularly arranged and 
some of these were large pale cells, others were smaller 
and dark. The former resembled the foam}' cells of the 
zona fasiculata while the latter resembled the cells of 
the zona glomerulosa. In addition, many of the small 
cells contained in their cytoplasm a sprinkling of fine 
brown, dust-like granules. The surrounding capillarj' 
spaces were quite prominent and filled with blood. The 
medulla showed no histopathologic changes. 

The adenomatous nodules were essentially similar, 
with the exception that the different zones, although 
easiW recognizable, were less prominent than in those 
of the adrenal proper. 

Sections of the adrenals stained with ponceau-fuch- 
sin as outlined by Uotila (3) were positive for fuchsino- 
philic granules. 

Sections of the pancreas stained with hematoxylin 
and eosin showed no changes in the islets of Langer- 
hans. Special stains for a and p cells could not be done 
since the body was autopsied 6 hours after death. The 
exocrine portion of the pancreas, however, revealed 
numerous small and large areas of recent necrosis and 
hemorrhagic extravasation. Acute inflammatory reac- 
tion surrounding these foci was minimal. The smaller 
vessels showed extensive arteriolar sclerosis with oc- 
casional complete obliteration of the vascular lumen. 
In addition to this, several vessels were plugged with 
antemortem thrombi. The vascular changes in the 
kidneys were of a similar nature although less severe. 
There were, in addition, focal areas of arteriolar and 
glomerular necrosis. The cortices contained several 
scars and the interstitial tissue showed some edema. 

Sections of the vertebral bodies showed atrophic 
bony spicules with severe hypoplasia of the marrow 
cells. The parathyroid glands showed a slight fatty 
infiltration but no histopathologic changes. The ova- 
ries contained a few large follicles and old and young 
corpora albicantes but no corpora hemorrhagica. The 
endometrium was of the interval type. The vaginal 
mucosa was not atrophied. Its superficial cells showed 
some keratinization while the prickle cells exhibited 
vacuolar degeneration. Sections from the remaining 
organs revealed no contributory findings. 

Comvienl. Adrenal glands from several 
fetuses between 3 and 4 months gestation, 
from a child 12 years old, from an adult human 
female and from several adult rats, both nor- 
mal and castrated, were used as controls for 
the ponceau-fuchsin stain. The results were so 
inconsistent that, although fuchsinophilic gran- 
ules were present in the adrenals of the case 
under discussion, it could not be stated un- 
equivocally that the cells taking the stain were 
‘androgenic’ cells. 

The metastatic encephalitis, the recent vas- 
cular thrombi with resulting pancreatic ne- 
crosis and the focal arteriolar and glomerular 


necrosis of the kidneys, probably originated ii 
the acute cellulitis of the right side of theJac 
and neck. 

DISCUSSION 

This case presented Cushing’s syndrom 
with all its classic features. Autopsy revealei 
neither tumor of the pituitary gland, nor dii 
fuse hyperplasia of basophil cells, nor tumo 
of any other gland save several ‘knoten’ of tli 
adrenal cortex. The measurements of the pi 
tuitary gland were slightly above the norma 
average. There was a marked bilateral cortica 
hyperplasia of the adrenal which had severa 
small adenomata. 

Adrenal cortical hyperplasia is a frequeni 
although not constant finding in cases oi 
Cushing’s syndrome due to pituitary base 
philism. Eisenhart and Thompson (4) revie\YC( 
67 cases of Cushing’s syndrome with pituitar) 
changes and noted adrenal cortical hyperplasu 
in 42 cases. On the other hand, adrenal cortica 
hyperplasia in the absence of pituitary base 
philism has been found in several instance; 
(5-8). 

Crooke-changes of the basophilic cells. Crooki 

(9) examined the pituitary glands of 12 case; 
of Cushing’s syndrome. Six of these hat 
basophilic adenoma of the pituitary gland, h 
the other 6 cases no basophilism was found 
3 showing adrenal cortical changes and 3 show 
ing tumors of the thymus. In all cases ‘hyalini 
zation’ of the basophilic cells of the pituitar) 
gland was found. Eisenhart and Thompson (I 
found hyalinization in 40 cases of basophiik 
adenoma in those basophilic cells which did no! 
constitute the adenoma. There was hyaliniza 
tion of the basbphiles in this case. Crooke con- 
sidered this change as the causative lesion o 
the syndrome. Severinghaus and Thompson 

(10) interpret the hyalinization as a degenera 

tive change following a period of physiology 
overactivity. This latter interpretation maj 
tentatively supported by observations in ouf 
case. , . f 

Gonadotropic hormone. In an early 
the disease there was a marked increase o- 
gonadotropic hormone in urine and serum 
several occasions (2). The first assay report ^ 
1934 reads ‘not increased.’ This assay no 
performed by us and the result reported m2. 
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je explained by the inaccurate methods of 
issay available at that time. Later assay values 
ivere always low (table 2, reference 2). This 
ivould tend to indicate that there was a period 
^f overactivity of the pituitary gland followed 
by decreased function. 

Adrenocorlicolropic hormone. The assays of 
idrenocorticotropic hormone show the same 
tendency, increased values followed by a de- 
cease. We should, however, like to make some 
eservations in quoting these results. Most of 
he assays were made with serum using the 
nethod of Jores (11). For reasons discussed 
dsewhere (12), we do not consider this method 
eliable and have abandoned its use entirely. 
However, the assays did reveal decreasing 
idrenocorticotropic activity of the serum (2). 
Issays of adrenocorticotropic hormone in the 
irine by the method described elsewhere (12) 
vere performed in April, 1941, and again in 
1942. Neither urine sample showed adreno- 
torticotropic activity at this late stage of the 
iisease. 

The results of the assays of gonadotropic 
lormone and, with reservations, also those of 
idrenocorticotropic hormone, might be inter- 
preted as early hyperpituitarism with subse- 
juent lowering of pituitary function, possibly 
lue to e.xhaustion of the gland. Some clinical 
ibservations in this case would tend further to 
iupport such interpretation. The patient im- 
proved greatly after deep roentgen-ray irradia- 
tion of the pituitary (1). Whether this was a 
true therapeutic effect or a spontaneous re- 
nission coincident with treatment given at 
■hat time cannot, of course, be definitely 
hated. Spontaneous remissions are rare in this 
Iisease. 

Later, after the relapse in 1938, further ir- 
adiation of the pituitary gland was ineffective. 
It does seem possible that by this time the 
idrenal glands, hyperplastic through stimula- 
Pon from the pituitary gland, had become 
ndependent of the ‘master gland’ and that at 
ibout this time a primary hyperpituitarism 
ad developed into a hypercorticalism. The 
atter would have been secondary and de- 
pendent on the pituitary stimulation at first. 

Periadrenal air insufflation. In view of the 
possible sequence of events just described, it 
would be of interest to know at what time in 


the course of this patient’s disease the adrenals 
had become markedly hyperplastic. Unfortu- 
nately', no definite answer to this question is 
available. Periadrenal air insufllation was per- 
formed twice at New Haven Hospital, in 1936 
and 1938. No obvious unilateral enlargement 
of the adrenal glands was found, and on ac- 
count of the patient’s adiposity no definite 
estimate of the size of tlie adrenals ivas pos- 
sible.® In 1940 periadrenal air insufflation was 
performed at Jefferson Hospital. Again the 
absence of adrenal tumors was stated, but both 
adrenals were definitely enlarged. 

Androgen e.xcrelion. The androgen excretion 
in this case was high and dropped to normal 
values under treatment with diethylstilbestrol. 
At first (1940-1941) this decrease in androgen 
excretion coincided with considerable clinical 
improvement. However, there was a recurrence 
of symptoms in February, 1941, as described 
in our previous communication (2). Urinary' 
androgen assay on May 26, 1941, showed 12 
i.u. per 24 hours. No further assays were per- 
formed during the next months until her return 
to the hospital in January, 1942. At this time 
(January, 1942) the 17-ketosteroid excretion 
was 31 mg. per 24 hours. No bioassay of an- 
drogens was performed at that time. Although 
no previous determinations of 17-ketosteroids 
had been made, the value obtained is undoubt- 
edly high. To our knowledge no extensive com- 
parative study of androgen bioassay and 17- 
ketosteroid determination has been published. 
This 17-ketosteroid value cannot, therefore, be 
compared with the previous bioassays for 
androgenic material. 

There remains, however, the fact that the 
androgen excretion decreased during treatment 
with diethylstilbestrol. The possibility that a 
decrease of androgen excretion was purely co- 
incidental and not related to the treatment 
seems improbable, particularly because a de- 
crease in androgen excretion under treatment 
with diethylstilbestrol was observed by us in 
a second case (2). 

No explanation can be given for the fact that 
ultimately the diabetes and the osteoporosis 
progressed in spite of continued treatment with 

* We are greatly indebted to Dr. K. W. Thompson of Yale 
University School of ^fedicine for this Information on his 
findings. 
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diethylstilbestrol, while at the same time the 
androgen excretion remained at a low level. It 
might be possible that stilbestrol was more 
potent in its suppression of androgen excretion 
than on excretion of other cortical steroids. 
This explanation would assume an at least 
temporary dissociation of production and ex- 
cretion of various cortical steroids. Seventeen- 
ketosteroid excretion was high at a very late 
stage of the disease, but unfortunately we have 
no bioassay of androgens of this time. It might 
be mentioned that at autopsy only small 
amounts of fuchsinophile ‘androgenic’ cells (3, 
13) were found in the adrenals. The staining 
reaction did not differ from that in some of the 
normal control specimens and was very much 
less extensive than was found by Broster and 
Vines (13) and others. The low androgen ex- 
cretion during the last year of the patient’s 
life would be in keeping with the histologic 
findings. However, the significance and speci- 
ficity of the staining reaction is still open to 
much doubt and we therefore cannot attach 
importance to it. 

Pregnandiol excretion. As mentioned in our 
previous report, this patient excreted 8 mg. of 
pregnandiol per 24 hours in September, 1940, 
despite amenorrhea. Under treatment with 
diethylstilbestrol the excretion dropped to 6 
mg. in January, 1941 (2). Under continued 
treatment with diethylstilbestrol the excretion 
decreased further to 3 mg. (June, 1941) and 
2 mg. (January, 1942). It will be noted that 
the decrease of pregnandiol excretion con- 
tinued to quite low values at a time of recur- 
rence of symptoms. 

Excretion of pregnandiol in absence of a 
corpus luteum is considered to be due to 
progesterone production by the adrenal cortex. 
Excretion of large amounts of pregnandiol in 
cases of virilism has been reported (14, 15, 16). 
Talbot, ct al. (17), found the excretion of 
pregnandiol increased in some cases of adrenal 
cortical hyperplasia and normal in others. 

Dcviineralization and calcitim nietabolisni. 
Osteoporosis was not an. early event in the 
course of the disease in this patient. None was 
found from 1934 to 1937. Some demineraliza- 
tion of the spine was first noted when the 
patient was in New Haven Hospital in 1938, 
and again when she was in Jefferson Hospital 


in 1939. It progressed very rapidly during (1 
patient’s last year of life. The progression i 
the demineralization was most marked at 
time when the excretion of androgenic hormoi 
and of pregnandiol was decreasing. Whethc 
the treatment with diethylstilbestrol durin 
this time failed to arrest the demineralizatio 
or actually increased it cannot be decided. 

In January, 1942, a calcium balance stud 
was performed using the dietary regime c 
Bauer and Aub (18). At this time demineraliza 
tion was far progressed and had led to collaps 
of several vertebrae. The excretion of 500.7 mj 
of calcium in the urine during a 3-day period 
as against an intake of 330 mg., indicated i 
negative calcium balance. Similar observation 
in patients with Cushing’s syndrome have beei 
published (19, 20). The serum calcium level a 
this time was 10.6 mg. per 100 cc. The phos 
phorus was 3.3 mg. per 100 cc. and phosphatas 
21.7 Bodansky units. While Ca and P value 
were normal even at this period, the higl 
phosphatase values indicate a reparatory tend 
ency of the organism. Phosphatase levels ha( 
been determined in this patient in November 
1939 (3 Bodansky u), and in October, 1941 
(8.8 Bodansky u). Some demineralization hai 
been observed at the time these values wen 
established. Only when the demineralizatioi 
had progressed to extreme degrees was tbi 
serum phosphatase significantly elevated. 

Nitrogen balance. Albright, et al., have sug 
gested that in Cushing’s syndrome a numbe 
of symptoms, including the osteoporosis, is dui 
to disturbed protein metabolism. A slight!} 
negative nitrogen balance was found and con 
sidered to be due to increased gluconeogenesn 
(19). In our patient a nitrogen balance stud) 
was performed in January, 1942. At this tim* 
the osteoporosis was extreme, the calcium ba 
ance negative and the diabetes marked. Sm 
had been treated with diethylstilbestrol fn' 
about a year and a half. In a 3-day observ'atw'’ 
period the N intake was 31.8 gm., the urinaf)' 
output, 17.9 gm. The balance study is incotn 
plete inasmuch as the N loss through the fcci-- 
was not determined, but the values obtained 
do not seem to indicate a negative nitrog<-‘ 
balance. 

Albright, et al. (19), have described a ben^ 
ficial effect of treatment with testostcron- 
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propionate m cases of Cushing’s syndrome 
The osteoporosis was improved and the nega- 
tive calcium and nitrogen balance reverted to 
normal Our patient received testosterone 
propionate for 2 weeks just prior to her death 
At that time she had developed multiple puru 
lent skin lesions, complicated by erj'sipelas 
2 he failure to respond to testosterone under 
these conditions was to be expected 
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Contribution to the Treatment of Essential 
Pruritus and Kraurosis Vulvae 


E. Klaftex, M.D. 
New York, New York 


HE HORMONAL treatment of essential 
pruritus, kraurosis and leukoplakia of the 
-■L vulva gives a more favorable prospect 
for alleviating the symptoms and curing the 
conditions than any known form of therapy. 
Roentgen-ray therapy in a series of 22 patients 
with such degenerative disorders resulted in 
cure in 27 per cent and temporary relief in 23 
per cent of the patients, the remaining 50 per 
cent being refractory to treatment. Estrogenic 
therapy in a group of 38 patients suffering 
from pruritus vulvae resulted in cure in 66 per 
cent of the cases (4). 

The local use of an ointment containing 
estrogen was instituted because it appeared 
that, when injected, only a fraction of the 
follicular hormone is utilised by the affected 
vulval tissues and the prolonged parenteral 
treatment and high dosage was unnecessary. 
This mode of topical medication was started 
independent of Zondek’s (10) studies along the 
same lines and at about the same time. Ten 
patients of our series were treated by local 
inunction only. This resulted in complete cure 
in 6 cases and proved the effectiveness of di- 
rectly applying the hormone to the affected 
tissues. Later, however, therapj^ involving the 
simultaneous local and parenteral administra- 
tion of the estrogenic substance was instituted 
according to the following scheme. Four gm. 
of a salve containing estrogen equivalent in 
activity to 4000 i.u. of estrone was applied to 
the vulva by daily inunction for the first week. 
This was supplemented by injections of es- 
tradiol benzoate, 30,000 international benzoate 
units each, given every other da)'. During the 
second week the parenteral dosage was con- 
tinued whereas the ointment (4000 i.u.) was 
emploved on the days when injections were not 
wiven. During the third week local medication 

Received for publication December 16, 1942, 


was applied 2 to 3 times, according to tl 
severity of the condition, and the parenleri' 
dosage was decreased to 20,000 i.u.u. give: 
twice each week. During the fourth and fiii^ 
weeks there were 1 to 2 local treatments {x; 
week supplemented by 2 injections of 10, Of*'' 
i.B.u. of estradiol benzoate each. Beginning lb 
sixth week, only percutaneous therapy way 
employed; 4000 i.u. were applied every 3 to( ' 
days. The whole course of therapy was coi 
tinued over a total of 8 to 12 weeks. This, how- 
ever, was not regarded as an inflexible regimen 
and the dosage largely depended upon th 
severity and responsiveness of the case. Late, 
other reports of gratifying results with loca’ 
administration of estrogenic ointment in dt- 
generative genital disorders of this type ap- 
peared (1, 2, 3, 5-9). Reifferscheid (7), follow- 
ing our procedure in a series of pruritus case; 
produced complete relief from symptoms r 
about 71 per cent of the patients. 


Present Material, Therapy Employed 
and Results 


The present series of 68 cases of degenerate: 
disorders of the outer genitalia consisted ofo' 
of pruritus vulvae, 6 of primary kraurosis ar- 
8 of leukoplakic vulvitis and secondary La'- 
rosis. There was no leukorrhea in these patient' 
and there "ivere no clinical manifestations £ 


vitamin deficiency. The urine in all cases co 
tained no sugar and the blood-sugar level 
within normal range. A routine search 
monilia and trichomonas vaginalis ruled o- 
these parasites as causative factors of 


pruritus. 

As can be seen in table 1, two-thirds oi t- 
patients were women in the menopause. - 
the women in the twenties and thirties, t • 
were 2 patients with primary kraurosis ao- ' 
with leukoplakia. Careful e.xamination 
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liowii them to be in perfect liealth with ap- 
arently normal ovarian function. There was 
n unusual case of a 6-year-old girl with leuko- 
ilakia vulvae and subsequent kraurotic 
hanges. 

The therapy employed generally’ followed 
he same pattern as that outlined in connection 
dth the previous series, but more emphasis 
ras placed upon local treatment. Thus, with 


ment was applied morning and night on days 
when injections were not given. Eight weeks 
after the initiation of local therapy, the paren- 
teral dosage was decreased to 10,000 r.u. a 
week, the topical medication being continued 
at the same dosage. The whole course of ther- 
apy required 12 weeks. By decreasing the 
dosage of the pafrenterally administered hor- 
mone, as compared with our previous scheme. 


Table I. Results oe estrogenic therapy in vulval disorders 



Diagnofiis anti Result of Therapy 

Arc Group 

No. of 
l^aticnls 

I’ruritus 

vulvae 

No. of 
patients 

I’riniary 
kraurosis ] 

! No. of 

1 patients 

Leukoplakic 
vulvitis and 
secondary 
krauro.sis 

Vepuberal 

n 


0 


I 1 

1 cured 

Reproductive age 
Apparently norma! 
ovarian function 

9 

3 cured 

2 improved j 

4 refractory 

' '} 

1 

i 

2 refractory 

i ' 

3 refractory 

Hypo-ovarian 

function 

7 

4 cured 

3 improved 

, 0 

1 


0 

^lenopausal 

3S 

24 cured 

4 improved 

10 rcfractorj’ 

4 

2 cured 

1 improved 

1 refractory j 

4 

2 cured 

2 improved 


variations as necessitated by both the clinical 
licture presented by the patient and her re- 
iponse to therapy, the following scheme was 
ipplied. During the first 1 to 3 weeks local 
treatment only was given. This consisted of 
■vulval inunction with a salve, each dose repre- 
senting the equivalent of 2000 and 5000 i.u. 
if estrone,* depending on the severity of the 
londition the lower or higher concentration 
ws used. The ointment was administered 
twice a day. The skin was thoroughly cleansed 
prior to treatment. A cotton pad soaked with 
Warm water was applied to the area for 5 min- 
utes in order to facilitate absorption. The oint- 
ment was rubbed gently into the affected area 
Until it disappeared. In the second, third or 
particularly in those instances 
-xhibiting hypodvarianism aside from the 
vulval changes, parenteral therapy was insti- 
uted consisting of two injections of 10,000 
R.u. of estradiol benzoate* per week. The oint- 


^**k of Roche-Organon, Ir 
estroiil’ /VI ■’ I * generous supplies of an ointment contain! 


side effects of vaginal bleeding and discharge 
were mostly eliminated in the present series. 
However, parenteral hormone administration 
was not completely discontinued because it 
favorably influences the general condition of 
the patient and the systemic manifestations 
of the menopause. 

Table 1 shows the results of the present 
scheme of treatment, which are slightly less 
favorable in the pruritus group of this series 
(57 per cent cured) than in our first series (4). 
This may be attributed to the fact that this 
series included patients with only the most 
severe conditions which had not responded to 
any kind of therapy previously, including 
roentgen-ray. Of a total of 54 cases, 74 per 
cent were permanently cured or markedly im- 
proved. 

The respective groups exhibiting primary 
kraurosis and leukoplakic vulvitis with sec- 
ondary kraurosis are small, but of a total of 
14 patients in these two groups 8 were cured 
or markedly improved. Thus, by employing 
the combined local and parenteral hormone 
therapy more than 50 per cent of our patients 
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suffering from these degenerative disorders 
were benefited. 

A patient was classified as cured only if a 
follow-up study over a period of 12 months 
showed her to have remained symptom-free. 

CASE HISTORIES 

Palieut F.B., 63 years of age. Menarche at 12.5 
years. Menstruation without cramps lasting 4 to 5 
days, had occurred regularly every 4 weeks with a 
moderate amount of bleeding. There were 2 normal 
births and 3 induced abortions. The menopause oc- 
curred at the age of 49. Since that time there has been 
hypertension. The chief complaint was excruciating 
itching of the genitalia which prevented sleeping. 
Pruritus vulvae which began at the age oi 60 had 
gradually progressed to the perineum and then to the 
anal region. Various local treatments including silver 
nitrate and a novocaine-menthol salve brought only 
temporary relief. Finally roentgen-ray treatment to 
the vulva was used resulting in some improvement for 
3 months. However the pruritus recurred even more 
intensively. 

The patient was moderately well nourished and gave 
the impression of being nervous and irritable. The 
blood pressure was 180/195 mm. Hg. Urinalysis was 
negative for albumin and sugar. The blood sugar was 
120 mg. per cent. The heart showed enlargement of 
the left ventricle and accentuation of the second sound 
over the aortic area. There were varicose veins of the 
lower extremities. In the region of the genitals there 
were numerous scratch marks and shallow erosions on 
labia and in the region of the clitoris; there was partial 
lichenification of skin on labia majora and perineaUy. 
There was no discharge; no trichomonas vaginalis 
could be found. The pelvic examination showed noth- 
ing noteworthy. Rectoscopy revealed atrophic procti- 
tis in the region of the sphincter. A diagnosis of essen- 
tial pruritus vulvae was made. 

An estrogenic ointment, containing 5000 i.u./gm. 
(estrone) was prescribed for use twice a day, and was to 
be rubbed into the vulval tissues. The itching increased 
after the second application of the estrogenic salve; 
however, on the fourth day the pruritus diminished, 
disappearing onb”^ from the anal region after one week 
of treatment. In the second week injections of estradiol 
benzoate, 10,000 r.u., were instituted. This dose was 
given twice a week and the salve was applied the days 
when there were no injections. At the end of the third 
week the pruritus disappeared completely. The pa- 
tient slept well and expressed a sense of well being. 
From the fourth week, 10,000 r.tj. of estradiol ben- 
zoate was injected once a week, local therapy being 
continued daily at the same dosage level as first pre- 
scribed except when parenteral medication was given. 
After completion of the 12-week period of treatment 
the patient remained free of complaints for one year, 
the period over which she was observed. 


Patient J.K., 69 years of age. Menarche at 1( 
years. Menstruation lasting 6 days had occurred f\j: 
4 weeks, unaccompanied by menstrual molimir, 
There were 4 normal births and 2 abortions. Me: 
pause was at the age of 49. 

The chief complaints were genital itching, ner\v.. 
ness and insomnia. She had been suffering from l'- 
pruritus for 1.5 years and during this period ‘ki 
treatment,’ the nature of which she did not .sped' 
was given with only temporary relief. Roentgcn n 
therapy was used without beneficial effect. 

The patient was undernourished. The blood pa- 
sure was 165/90 mm. Hg; the urine negative i 
albumin and sugar; the blood sugar, 110 mg. pcrcc:! 
A general physical examination showed nothing r: 
markable. Pelvic examination revealed an atrop*'' 
uterus, cervix flush with vaginal vaults. On both lab': 
accentuated in the region of the clitoris, there vt: 
patches of whitish opaque and partly fissured Iciinr- 
There were atrophic changes and scratch marks in 1 
surrounding areas. Vulval biopsy showed collagen i 
generation of the subcutaneous tissue; the skin v 
devoid of pigment and there was atrophy of the paj 
larj' body. There was hyperkeratosis and parakeral 
sis. A diagnosis of kraurosis vulvae was made. 

Inunction with an estrogenic salve contain!' 
5000 I.u./gm. (estrone) was prescribed for use tffict 
day. After 8 days of local treatment there was corapk 
relief of pruritus during the day. At night, howcu 
severe itching continued, rendering the patient sice, 
less. In the second week injection of 10,000 R.i'.' 
estradiol benzoate was instituted twice a week, f' 
topical medication was employed on those days 
no injections were given. Combined local and pare- 
teral treatment brought about a better blood supp 
to the atrophic regions of the genitalia. In the eig - 
week the parenteral dosage was decreased to 10, 
R.u. a week, inunction being continued twice a ' 
The atrophic foci had gradually become much sma 
and in the eighth week of treatment the pruritus 
appeared completely. The patient felt very wel a 
treatment was discontinued after 12 weeks. Sc/ 
mained free of symptoms for one year, after whic 
she was not seen. 


Patient B.H., 61 years of age. Menarche 
14 years. Menstruation accompanied by cramp? ^ 
backaches, and lasting 2 to 3 days had occurre eu 
3 weeks. Nulligravida. Menopause was at 
45. Syphilis had been contracted in her twenties t 
had been treated. _ . , 

The chief complain was of severe itching ® 
genitalia, from which the patient had been su^ 
for the last year. Various kinds of treatment wert 
without success, including roentgen-ray 

The patient was a moderately well nouns e 
son with a blood pressure of 140/85 mrn. 
urinalysis was negative for albumin and 
blood sugar, 95 mg. per cent. A general .■ 

amination revealed nothing of significance. ^ 
tient gave the impression of being very nervou-- 
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re several leukoplakic foci and fissures in the region 
the vulva, as well as shallow ulcerations at the 
;terior commissure. There were no local lesions in 
; vagina; the uterus was atrophic. A diagnosis of 
koplakia vulvae was made. 

Therapy consisted of local application of a hormone 
tment containing 5000 i.u. of estrone to be used 
cc a day. Healing of the fissures and ulcerations 
urred in the second week and was accompanied by 
linution of the pruritus. Ten days after institution 
therapy parenteral treatment was started using 


diphtheria. At the age of 4 a severe pruritus vulvae 
developed which was relieved to some extent by symp- 
tomatic treatment; however, as the mother told us, 
there were recurrences at certain intervals. 

The patient gave the appearance of a healthy, nor- 
mally developed child. Tuberculosis and syphilis were 
absent. A complete physical examination^ revealed 
nothing remarkable. There were no skin lesions other 
than those at the vulva. Repeated urinalysis did 
not show any deviation from normal. No worms or 
their eggs could be detected in the stool. The hemo- 



000 H.u. of estradiol benzoate twice a week. The 
« inunction was maintained on day.s between injcc- 

blood supply of the skin improved noticc- 
y during the following weeks. The opaque whitish 

1 became smaller and the fissures disappeared com- 
tely. Itching occurred only at night but it was less 

intense. Beginning with the eighth 
ek the parenteral dosage W'as decreased to one injec- 
of 10,000 R,u. of estradiol benzoate a week. After 
lip etion of the 12-week course of therapy there was 
pruritus, no ulcerations and no fissures, with onlj' 
flute opaque foci. The symptoms did not recur dur- 
: the foUow-up study of 1 year. 

•the child who was observed and successfully 
^ IS the youngest patient with leukoplakia and 
mrosis vulvae on record so the complete case his- 
y 1^ given. 

^ •'Unit, G.Il., 6 years of age had had measles and 


globin was 78 per cent and the color index 0.88. A 
blood count showed 4,490,000 erythrocytes per cu. 
mm. and 8,400 leukocytes per cu. mm. The blood 
platelets were normal in number. There was a moder- 
ate anisocytosis and a slight anisochromia. The white 
blood picture did not show a shift to the left. However, 
there were 2 per cent of eosinophilic cells. The large 
monocytes were of normal structure; there ivas a 
lymphocytosis of 48.5 per cent. 

Around the clitoris and the region of the labia 
minora there appeared opaque, whitish, circumscribed 
areas which were confluent, giving the clinical picture 
of leukoplakia vulvae. Biopsy revealed a marked 
hyperkeratosis and parakeratosis associated with pro- 
nounced edema of the subepithelial layers. The papil- 
lae were flattened and atrophic. In the subepithelial 

* We are indebted to Dr. R. Wagner of 
chusetts, for pediatric examination of this j 
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layer there was an extensive infjtration of lympho- 
cytes and plasma cells; these were most marked 
within the papillary layer. The histologic picture of 
the excised specimen was typical of leukoplakia 
vulvae (fig. 1).^ 

Later there appeared small circumscribed atrophic 
areas above the clitoris and within the labia minora 
and tiny folds became apparent; in the subsequent 
course of the disease a kraurosis vulvae developed in 
addition to the leukoplakia. There was a fragmenta- 
tion and decrease of the elastic tissue fibers and a 
marked atrophy of the papillae. 

The child was subjected to the same tj'pe of ther- 
apjy as used in the previous cases; however, the dosages 
of estrogenic hormone employed were much smaller 
than those administered to the adult patients. In the 
first week inunctions containing 2000 i.u. of estrone 
csch, twice a day were appiVecf ta the vai'ra. In the 
second week 2000 r.u. of estradiol benzoate were in- 
jected intramuscularly everjy 3 or 4 days and on the 
dajys she did not receive injections ointment applica- 
tion to the vulva was continued each morning and 
evening using a total of 4000 i.u. for the day. After 
3 weeks the injections were discontinued, onl}' local 
treatment twice a day being administered using 
2000 I.u. of estrone each time. Four weeks after in- 
stitution of therapy there was marked improvement 
in the condition. The pruritus had subsided and the 
mucous membranes of the external genitalia were well 
supplied with blood. The whitish areas diminished .in 
size but the kraurosis at this time did not show signs 
of improvement. The inunction was continued fof a 
\ total of 12 weeks and a remarkable improvement of 
' all the affected tissues was achieved. Considering 
the age of the patient and the excellent clinical re- 
sponse, it was thought inadvisable to take a post- 
medication biopsjy specimen for histologic stud}’. 


DISCUSSION 

The majority of cases of essential pruritus 
vulvae, kraurosis vulvae and leukoplakic vul- 
vitis occur after the menopause. In view of the 
fact that a high percentage of cures in such 
cases is effected by estrogenic therapy, it is 
apparent that declining ovarian activity is an 
important etiologic factor. However, there are 
other causative factors in the pathogenesis of 
these disorders such as predisposition of the 
vulval tissues, familial factors and probably 
other factors unknown to us. That constitu- 
tional factors play a role is manifested by the 
fact that only a small fraction of menopausal 
women suffer from pruritus or kraurosis xml- 


We wish to express our appreciation to Dr. Paul Klem- 
perer. Clinical Professor of Pathologj’ at Columbia Univer- 
si'D' and Attewicetf: P.?th!?hgi3} Mf. Si.’M: Hespitsl whe 
inspected this specimen and confirmed our diagnosis. 


vae; furthermore, such disorders are found 
women of the reproductive age group, even 
girls shortly after puberty, and in our series, 
the case of the 6-year-old child. Among tl 
familial factors in cases of essential priirit 
vulvae were found disposition toward fun 
tional ovarian disturbances, myomata, obesit 
metabolic disorders and diabetes, as well : 
functional disturbances of other glands. 

It is significant that of the cases of krauro; 
and leukoplakia which were refractory 
hormone treatment, the majorit}’ belonged i 
the group' of young women with apparent 
normal ovarian function. Failure of therapy! 
aU likeUhood indicates that in these insism 
elements other than decreased ovarian activit 
were etiologic factors in the disorders. The irr 
portance of vitamin-A deficiency has bcc 
stressed. Also it is noteworthy that over 13 [x 
cent of our patients with kraurosis and Ici 
koplakia, the etiology of which still remair 
obscure, had a previous syphilitic infection. 

Of the 9 pruritus cases in patients with a; 
parently normal ovarian function, 3 were cure 
and 2 were markedly improved by treatmen' 
It may be assumed, although there is no cor 
elusive evidence, that these 5 had an estrogen! 
deficiency as an underlying cause of the dr 
ease. However, the estrogen in these instance 
might have acted pharmacodynamically. 

SUMMARY AND CONCLUSIONS 

A series of 68 cases of essential prurilii 
vulvae, kraurosis vulvae and leukoplakic vii 
vitis with secondary kraurosis is presenter 
A treatment scheme, employed in all instance 
and consisting of local application of estron 
ointment and parenteral administration c 
estradiol benzoate, is outlined. 

Careful evaluation of results shows that ir 
the group of 54 pruritus cases, 74 per cenl"£f^ 
cured or markedly improved. There were 
cases with primary kraurosis and 8 with leu ^ 
plakic vulvitis and secondary kraurosis. ^ 
these 14 patients, 8 were either cured ornriar^^ 
edly improved. Among the cured was 
unique case of a 6-year-old girl ivith leu'^ 
plakia vulvae and subsequent krauro ■ 
changes. The case history of this patien^ 
given in detail. Also, 3 other case historie.-’ •• 
presented. 
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he importance of ovarian failure in the 
logenesis of these disorders is stressed, 
vcver, it is suggested that causative factors 
;r than hypoovarianism may play an im- 
ant part. It is in these instances particu- 
I that estrogenic treatment might fall 
t of e.xpectations. 

nee no other method of therapy affords as 
e a percentage of cures in cases of this type 
oes the use of combined local and parent- 
administration of estrogenic hormone, 
s of essential pruritus vulvae, kraurosis 
'ae and leukoplakic vulvitis should be 
n the benefit of this type of treatment. 
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Effect of Estradiol and Diethylstilbestrol upon 
the Atrophic Human Buccal Mucosa with a 
Preliminary Report on the Use of 
Estrogens in the Management 
of Senile Gingivitis 

M. J. Richman, D.D.S. 

AND A. R. Abarbanel, M.D.^ 

Froyn the Gynecological Endocrine 
Clinic and the Departments of 
Dentistry and Gynecology, Harlem 
Hospital, New York, New York 


I T HAD BEEN noted by one of us (A. R. A) 
that many climacteric patients complain 
of a dryness or burning sensation in the 
mouth. Following therapy with estradiol or 
diethylstilbestrol, these symptoms would dis- 
appear. An investigation of the literature dis- 
closed that the reports on this subject were 
few. Nathanson and Weisberger (1) clearly de- 
scribed the associated gross lesions before and 
after treatment with estradiol, but they made 
no report of a microscopic study. In the cas- 
trated female monkey, Ziskin described stimu- 
lation and growth of the gingival mucosa fol- 
lowing treatment with estrone and estradiol 
(2). In the human female, on the basis of a sin- 
gle biopsy specimen from each of 3 patients 
receiving estradiol, Ziskin concluded that es- 
trogen stimulates growth and keratinization of 
the gingival mucosa (3). 

These studies were made in view of the in- 


complete reports on mucosal response to estro- 
gens in human beings. Estradiol and diethyl- 
stilbestrol w’ere used in order to determine if 
there was any difference in their action. The 
substances used were estradiol dipropionate,' 
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diethylstilbestroP and diethylstilbestrol mi 
omethylether.'’ The latter two were acimini; 
tered orally. The estradiol dipropionate an 
monomethylether of diethylstilbestrol wr 
injected either intramuscularly or locally imili 
the buccal mucosa. 

Twenty-five climacteric patients, obsenT 
for 3 to 18 months, form the basis of thisrc 
port. In 17 patients, the menopause had bee 
induced surgically. Gross oral manifestation' 
subjective symptoms and the histologic struc 
ture of the buccal mucosa before, during ai'( 
after treatment were correlated. Biposies wer 
made under local anesthesia from the regie 
of the buccal mucosa opposite the first and sec 
ond molars. Vaginal biopsies were made, i 
there was an atrophic condition as determine 
either grossly or by vaginal smear. Since thes 
studies will be reported in detail elsewhere (I) 
the results obtained will be briefly presenter 
for their endocrine interest. 


Correlation of Visual Oral Manifeslaliont 
with Subjective Symptoms and Biopsu^ 

Observations before treatment. In general. tl 
longer the interval of time since the 
pause, whether surgical or spontaneous, t 


’ The diethylstilbestrol (Estrobene) was supplic't 
.V. A. Ebbj’ of .Ayerst, McKenna and Harrison, Jnc., 


i'Oint, IN. V. , 

* The diethv)stilbe.strol monomethyicthcr (.'mn y., 

was supplied bj' Dr. W. Salmon and Dr. b. Schni 
Wallace and Tiernan, Inc., Belleville, N. ]. 
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more frequent were the varying degrees of 
itrophy and hyperkeratosis of the buccal 
mucosa. Within 6 months after the cessation 
jf menses, the oral mucosa tended to be 
i normal rosy pink in color, moist and smooth. 
Biopsies revealed a normal histologic struc- 
ture. In patients in whom the menopause 
had occurred 6 months to 2 or more years be- 
fore, the mucosa usually was pale, grayish pink 
ind anemic in appearance. At about this time, 
:omplaints were made of a drj’ or burning sen- 
ation in the mouth. Biopsies usually disclosed 
beginning atrophy of the prickle cell layer with 
in occasional early keratosis of the corneal 
layer. 

In those cases in which the menopause had 
occurred more than 2 years before, milky, 
ivhitish or gray areas were noted more fre- 
quently, occurring either diffusely or in 
patches. At the same time the gingivae were 
obser\’ed to bleed easily, especially when the 
teeth were brushed or on slight pressure. Burn- 
ing or dty'ncss of the mouth was complained of 
more frequently. Biopsies of the buccal mucosa 
disclosed that atrophy of the prickle cell layer 
in these patients was more advanced while 
keratinization of the corneal layer was more 
marked, hlacroscopically there were areas in 
which there was a milky white adherent film. 
Tissue from these regions showed a true leu- 
koplakia on microscopic examination. 

In both the early stages of simple atrophy 
and the later stages of keratosis and leuko- 
plakia the histologic resemblance to similar 
lesions of the vulvovaginal tract was striking. 
No definite correlation, however, of the con- 
dition of the vulvo-vaginal mucosa and the 
buccal mucosa could be found. 

Ohsenations after treatment. W^ith the excep- 
tion of the leukoplakic areas in some patients, 
the mucosa became a normal bright pink in 
color following treatment. Several reported an 
increased salivation. The sensation of burning 
or dryness and the tendency for the gingivae to 
.'disappeared early. Histologically, the 
0 lowing changes were observed. There was a 
marked increase in the vascularity of the sub- 
H’ocosal area, especially evident in the rete 
Popillae. The- basal layer which showed the 
yoost dramatic changes was greatly increased 
■0 thickness. The cells were larger. Occasional 


mitoses were found. The corneal layer became 
thicker and showed more keratinization. On 
the other hand, the leukoplakic areas showed 
no increase in keratosis and in some instances 
there was a decrease. 

It w'as found that injection of estradiol di- 
propionate locally into the buccal mucosa was 
the most effective and efficient method of ad- 
ministration. Concomitantly the hot flushes 
were also relieved. Both diethylstilbestrol and 
estradiol had the same effect upon the atrophic 
buccal and vaginal mucosa. 

DISCUSSION 

From the results obtained in this study, it is 
apparent that the natural steroid, estradiol, 
and the synthetic nonsteroid, diethylstil- 
bestrol, are equally efficacious in restoring the 
atrophic buccal mucous membrane to a normal 
condition. The gross observations in these 
cases are in agreement with those of Nathanson 
and Weisberger except that they noted grossly 
a disappearance of the leukoplakic areas, while, 
as a rule, we did not. The microscopic observa- 
tions confirm those of Ziskin in the monkey, 
indicating that the cellular reactions are similar 
in the mucosa of the human female and the 
monkey. 

In its broader aspects, these studies supply 
additional evidence that the so-called ‘sex’ 
hormones are chemical substances capable of 
materially influencing many diversified phases 
of the body economy and that these effects arc 
independent of the hormone action upon the 
secondary sexual characteristics. 

Clinical implications. From a clinical point 
of view, the observation that the gingivae no 
longer bled easily after treatment with es- 
tradiol or diethylstilbestrol is significant. This 
fact has now been utilized by one of us 
(M. J. R.) in the management of senile or 
atrophic gingivitis. In this condition, the 
gingivae develop atrophic changes as described 
herein. In addition, they are characterized by 
a free bleeding which occurs under any pressure 
or tooth-brushing. In a selected number of 
these cases, in both men and women, estrogenic 
therapy was administered. Since the e.xperi- 
mental evidence had shown that local therapy 
was the most effective, this has been used as 
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the route of administration. Two methods of 
local application were tried. In some patients, 
diethylstilbestrol ointment was massaged into 
the gum tissues with rubber applicators. In 
other cases, estradiol dipropionate was injected 
directly into the muco-buccal fold adjacent to 
the area to be treated. Of the two methods, the 
injection technique proved more effective. The 
inunction of diethylstilbestrol ointment, how- 
ever, proved to be good adjuvant therapy 
after the initial result was obtained by injec- 
tion. Bleeding from the gums ceased in all 
treated cases. These studies will be reported in 
detail elsewhere. 

SUMMARY AND CONCLUSIONS 

Gross oral manifestations, subjective symp- 
toms and histologic structure of the buccal 
mucosa were correlated before, during and 
after treatment with diethylstilbestrol, di- 
ethylstilbestrol monomethylether and estradiol 
dipropionate in 25 climacteric patients. 

Following the menopause a sequence of 
itrophic changes in the buccal mucosa may 
levelop in the course of several months or 
>’'ears. Grossly, the normal bright pink color 
nay become pale and anemic. Later, grayish 
vhite areas may appear diffusely, in patches or 
n streaks. Finally, areas containing a whitish 
adherent fihn may be observed. Associated 
with these atrophic changes, a sensation of 
dryness or burning may be noted by the pa- 
tient. Histologically, the stratum germinati- 
vum atrophies; the corneal layer, with the 
lapse of time and under the influence of irrita- 


tion which produces an abnormal growth 
stimulus, may develop leukoplakic areas. 

The administration of estradiol or dietb 
stilbestrol provides a normal metabolic stini 
lus to the buccal mucous membrane. The latt 
develops a normal growth pattern. Theprid 
cell layer hypertrophies, while the corneal lay 
becomes keratinized. The leukoplakic arc 
may tend to shrink. Grossly, the oral muco 
resumes its normal moist bright pink color. 

Clinically, the sensation of burning and dr 
ness disappears while the gingival bleeding 
controlled. These findings have been utilia 
to good advantage in the management of seni 
atrophic gingivitis. The local injection ^ 
estradiol dipropionate beneath the inucc 
buccal fold proved to be the most efficacioi 
method of administration. 

The authors are indebted to Dr. H. C. Falk, Director, at 
Dr. P. M. Murray, of the Department of Gynecolog>' an 
Dr. Louis H. Fairclough, Director of the Department of Or; 
Surgery, for permission to carry on this ivork. 
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■rj=^viDENCE relating the occurrence of cer- 
1 tain forms of pathologic uterine bleed- 
ing, and of premenstrual tension, 
ironic cystic mastitis and other disturbances 
I an excess of estrogen has been accumulating 
ir some years. This evidence was provided 
•iginally by the fundamental work of Frank 
id his collaborators (1-3). Other data have 
:en summarized by several authors in recent 
Jthoritative symposia (4, 5). In addition to 
1 C investigations there described, Ehrlich (6) 
IS obseri’ed in endometrium from patients 
[ceding abnormally, thrombotic phenomena 
nilar to those illustrated by Zuckerman (7) 

1 the endometrium of castrated monkeys 
cated with estrogen. 

By utilizing an ingenious method devised 
y G. R. Biskind (8, 9), in recent studies on 
ic steroid-inactivating mechanism of the liver 
1 rats, it has been shown that the liver loses 
s ability to inactivate estrogen in vitamin-B- 
cmplex deficiency (10-12). Addition of 
rewer’s yeast to the diet was found to restore 
he inactivating mechanism (12). The amount 
estrogen inactivated by the liver could be 
ontrolled at will, by withholding the vitamin 
i complex or by restoring it to the diet. At the 
sue time it was found that the inactivation 
androgen was not significantly impaired in 
itamin-B-complex deficiency (13), thus lead- 
"g to a serious alteration of the estrogen- 
1 rog en equilibrium. The phenomena de- 

PliWicalion Noi ember 10, 19+2 
anv ^ from the Winthron Chemical Com 
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scribed occurred in the absence of detectable 
gross or histologic lesions in the liver. Signifi- 
cant diminution in the ability' of the liver to 
inactivate estrogen occurred in some animals 
with only’ a slight or moderate degree of vita- 
min B deprivation. In previous papers (11-13), 
we have pointed out some of the possible con- 
sequences of the rise in body estrogen and 
alteration of the estrogen-androgen equilibrium 
which occur in vitamin-B-complex deficiency. 

On the basis of these investigations, it 
seemed worth while to determine whether 
there was a clinical correlation between nutri- 
tional deficiency' and the occurrence of syn- 
dromes related to an excess of estrogen. 
Accordingly, a study was undertaken to deter- 
mine whether patients with signs and symp- 
toms of nutritional deficiency had menor- 
rhagia, metrorrhagia, painful breasts, pre- 
menstrual tension or a combination of these. 
Conversely every' patient presenting one or 
more of these conditions was investigated as to 
her nutritional status. As a definite correlation 
was found, treatment of these endocrine condi- 
tions with vitamin B complex was instituted. 

CASE REPORTS 

Case 1. E.G., age 46, had had menorrhagia for .S 
years During this time two periods had been normal. 
These had occurred following a curettage 8 months 
before she yas referred to the Beth Israel Endocrine 
Clinic Bleeding had by that time become so profuse 
that radiation therapy was advised by the family 
physician For more than 4 years before the curettage 
bleeding had been irregular occurring, at fir.st, every 
5 or 6 weeks, with an occasional longer interval, and 
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later at intervals as short as two weeks. Following the 
curettage the periods had been more regular, occurring 
ever}' 25 to 30 days, but except for the two normal 
periods already mentioned, bleeding lasted 9 days. 
There was no historj' of tenderness of the breasts. 

The height was 61 inches, weight 151 pounds. 
Gynecologic examination revealed no detectable ab- 
normality in uterus or adnexae. There was a definite 
but not severe atrophic glossitis when she was first 
seen; the diet had been deficient for many years. 

The patient was treated chiefly with a fortified 
preparation of rice bran extract^ and, for part of the 
time, with a preparation derived from yeast.® The first 
subsequent period, after 3 weeks of therapy, appeared 
a week before it was expected ; the flow was scant and 
lasted 3 days. By this time the tongue had completely 
healed. The next two periods occurred at the expected 
times; one lasted 6 days, the next, .7 days. Bieedfng 
was much less profuse than it had been and the pa- 
tient remarked that she felt much better during the 
jjeriods than formcrl}'. 

Case 2. M.G., age 42, had a severe atrophic glossitis, 
cheilosis^ and ulcerations inside the lower lip. She had 
had menorrhagia for about 4 years; the menstrual 
periods occurred every' 28 to 30 days and lasted from 
4 to 10 days. Associated with the menstrual disorder 
and the oral signs of nutritional deficiency, there had 
been over a period of j'ears a variety of physical and 
mental symptoms. She was depressed, apprehensive, 
exceedingly irritable and was concerned because she 
was getting increasingly short-tempered with her chil- 
dren. She had aches and pains in arms and shoulders 
and suffered from many headaches. These symptoms 
all became worse just before and during each period. 
They were so severe that she had had repeated psycho- 
therapy, without apparent benefit. The diet had been 
deficient over a long period of time; whole grains and 
fresh fruits and vegetables especially were lacking. 

- Fortified rice bran e.xtract (Elixir Ribranex) supplied 
through the courtesy of the Research Laboratories of the 
S. !M. A. Corporation, Chagrin Falls, Ohio. The usual dosage 
was 2 teaspoonfuls 3 or 4 times a day. 

® This preparation (Blexin tablets) was supplied by the 
International Ifltamin Corporation, New York through the 
courtesy of Mr. Milford H. Wise. The dosage employed was 
6 to 8 tablets, three times a day. 

^ Cheilosis is a designation proposed by Sebrell and 
Butler in 1938 to describe lesions of the lips characteristic 
of riboflavin deficiency in human beings. The condition is de- 
scribed by Sebrell [Human Riboflavin Deficiency (Aribo- 
flavinosis), in The Biological Action of the Vitamins, edited 
by E. A. Evans, Jr., University of Chicago Press, 1942, 
pp. 75-76] as follows; ‘The changes . . . consisted of lesions 
on the lips, which began with pallor of the mucosa in the 
angles of the mouth. This pallor was soon_ followed by 
maceration; and within a few days superficial linear fissures, 
usually bilateral, appeared exactly in the angle of the mouth. 
These fissures showed very little inflammatory reaction, re- 
mained moist, and became covered with a superficial yellow- 
ish crust, which could be scraped off without bleeding. In 
some instances these linear fissures showed a tendenc>' to 
extend onto the skin of the face but did not extend into the 
mouth. At the time the fissures were developing, the Ups 
became abnormally red, shiny, and superficially denuded 
along the line of closure.' Cfieifosfs is consirfcnrcf syfremyntaus 
with ‘perleche.’ 


Calorically, however, the diet was more than ade- 
quate, as she weighed 161 lb. and was but 64 inctice 
in height. She had had a thyroidectomy 1 1 years b 
fore; the basal metabolic rate currently varied b 
tween minus 21 and minus 12. The thyroid w 
diffusely enlarged and prominent. Repeated atlemp 
to administer thyroid had resulted only in inerca'ir 
the patient’s nervousness and irritability and it In 
had to be discontinued. G 3 'necologic examination r 
vealed no abnormalities in the uterus or adnexae. 

For 5 months, M.G. received vitamin B compli 
orall}', mainly a preparation derived from yca4 
3 times a day with meals. After 5 weeks this was suj 
plemented with thiamin 9 mg., riboflavin 6 mg, an 
nicotinamide 75 mg. per day in divided doses. 

After two weeks of therapy, a period occura 
w'hich lasted 4 days; spotting occurred for two dav' 
the ffow was fairly profuse for the next two rfiy 
When the patient -was seen at the end of this perio 
the glossitis was much improved, the cheilosis un 
affected. The next period occurred 30 da 3 'S later, hskc 
3 days and the flow w'as normal in amount. By itii- 
time the tongue had almost completely' healed and (h 
ulcers in the mouth had disappeared, but the chcilosi' 
still showed no improvement. The subsequent 1 
periods, which occurred at about 30-day interval-! 
lasted 2, 5 and 3 day's, respectively , and were mucli 
less profuse than formerly'. 

After 4 months of therapy' the glossitis, slomatiti- 
and menorrhagia had improved markedly, but tbe 
cheilosis was still unaffected and the mental symptom' 
were only' moderately improved. An intertriginou' 
eruption on the thighs that had resisted dermatologic 
therapy cleared up completely. The patient was tber. 
given thiamin hydrochloride, 50 mg. intramuscularly, 

3 times a w-eek. After the second injection there wa'a 
striking improvement of the mental state; for the fir-! 
time the patient was smiling and cheerful when sbe 
presented herself for treatment and except for occa- 
sional setbacks apparently due to persistent psycho- 
genic factors, has continued so to the time of writing. 
Although riboflavin was administered only by 
when thiamin was administered parenterally, t^- 
cheilosis began to improve for the first time. The 
sible significance of this observation will be discu'so- 
later. 

Case 3. R.B., age 30, complained of menorr ag- 
alternating with intervals of amenorrhea for 6 
When the patient w’as first seen, the last 
period had begun 25 day's before, had lasted 9 
and the flow was moderately profuse. The 
period had occurred 3 months before that and ha a 
lasted 9 day's. Only' a few weeks prior to this s e^‘ ^ 
been admitted to the hospital for a curettage 
of severe metrorrhagia. The endometrium ha ^ '• 
hy’perplastic and edematous and had showed 
tory change. An endometrial biopsy in 1938 ha^ - ■ 
a similar histologic picture. In 1934 this 
had a left oophorectomy because of a cystic m - 
and a cholecy-stectomy. She had been under trea 
for vaginal trichomoniasis for several mont ?• 



April 1943 


NUrRHIONAT BrFICirNC\ INMTIOIOGV or MENSTRUAL DISORDERS 


229 


" This patient a\ as ovcrw eight (1 59 lb , height 61 in ) 

^ The ba<^al metabolic ntc was plus 5 The thNroid was 
shghti} and difTuselj enlarged I he tongue had a 
^ striking patch of atrophic glossitis about 1 5 cm in 
diametct on the right posterior portion She had been 
unaware of this lesion as the tongue had not been 
tender or irritated The diet had consisted chieflj of 
carbohjdrates, no whole grains and few fruits and 
\ egetables 

She was treated with ricc bran extract* oxer a 
period of 3 months Within 8 da\s the tongue had 
healed completelj and the site of the previous glossitis 
was not detectable The first subsequent menstrual 
penod occurred after 7 weeks of therapj (10 weeks 
after the previous period), this lasted 6 dajs and the 
‘ flow was normal m amount The next period was 20 
da>s later, lasted 5 da>s, and also was normal in 
^ amount 

Case 4 M TE , age 15, complained of vaginal bleed 
mg for the preceding 4 months There was a continu 
ous intermenstrual spotting w hich ceased for tw o dav s 
before each period The mcnarchc had occurred at 
age 13 and subsequent periods were scant and irrcgu 
lar, occurring evcr> 2 to 6 weeks and lasting 5 da>s 
Ihe onlv definite sign of nutritional deficiency was 
edema of the tongue, which showed fixed, deep in 
dentations from contact with the teeth The diet had 
long been inadequate, appircntl; because of rebellion 
against an ovcrsohcitous mother The th>roid was 
slightij and diffusely enlarged The hemoglobin was 
80 per cent She complained of frequent attacks of ab 
dominal discomfort and pains in the lumbar region 
and legs The attacks of abdominal pain had led to an 
appendectomv 3 years prev iousl> , w ithout relief of the 
S)mptom Rectal examination showed the uterus to 
be definitely enlarged There w ere no other abnormal! 
ties 

'' Ihis patient was given a preparation derived from 
>east,* for a period of 2 S months There was no inter 
menstrual spotting after the first subsequent period, 
which occurred after a 29 da> interval and lasted 4 
da>s with normal amount of flow The succeeding 
period occurred 34 dajs later, lasted 5 days and was 
normal in amount The dosage of B complex was rc 
duced about one half, after 11 dajs spotting began 
again The amount of B complex was increased to the 
previous level and the spotting stopped after 3 days 
and has not again recurred During the 2 5 months of 
therapy, there was a striking improvement m general 
physical appearance and there have been no further 
{ attacks of pain in abdomen, back or legs The edema 
of the tongue likewise disappeared 

Cases F //, age 39, chiefly complained of crusted 
lesions about the nates and upper lip of two years^ 
duration, dating from the birth of her baby She had a 
deyly fissured tongue and puffy, bleeding gums She 
ad felt continuously 'exhausted’ since childbirth and 
as had a progressively increasing feeling of 'incom 
^tence,’ and an mability to cope with life m general 
er memory for recent events had become so poor as 
0 prove embarrassing and alarming, occurrences of 


the morning were already vague and distant by even 
mg She complaintd of numbness and pain in arms and 
hands, tspeciallv at night The last menstrual period 
had been so profuse that she had been afraid she ‘had 
a hemorrhage ’ She could not remember its ex ict dura 
tion She recalled tint for sev eral v ears she had usualK 
pasbtd large clots during menstruation but had not 
thought this abnormil The breasts were usuallv 
tender for several da\s before each period, there was 
no palpable mastitis 

This patient was given rice bran extract,* 4 times a 
day The first subsequent period occurring after 3 day s 
of therapy, was quite profuse and lasted 3 days Iwo 
and a half weeks later, there was a marked change in 
the appearance of the patient, she felt stronger and not 
so tired, her memory had improved moderately The 
lesions on the upper bp and nostrils had almost com 
plelcly healed and were nearh invisible, the glossitis 
had also improved J hi*> case is included to show the 
correlation between signs of nutritional deficiency and 
menorrhagia 

Case 6 S K t age 35, had had persistently painful 
breasts since a pregnancy 5 years prcvioubly Associ 
ated with this was severe premenstrual tension for the 
last v\cck or 10 days of each intermenstruum She had 
had psoriasis for 12 years and rheumatic arthritis for 
8 vears (so called arthropathic psoriasis) For several 
years, m addition to the painful breasts (the pain and 
tenderness were more marked on the left side), there 
had been repeated attacks of redness and swelling of 
the left breast associated v\ith high fever of several 
days’ duration On a few occasions this had proceeded 
to abscess formation and required surgical drainage 
Usually these attacks occurred one or two days before 
the onset of menstruation, a few had occurred on the 
last day of the period For about 6 months she had 
received estrogen therapy and there had been a 
diminution in the seventy and frequency of the at 
tacks of mastitis, subsequently, however, while she 
was still receiving estrogen therapy, two severe at 
tacks occurred during the intermenstruum She was 
then advised to have a left mastectomy as the only 
adequate therapeutic solution At this time she was 
referred to the Beth Israel Endocrine Clinic 

The menstrual history of this patient was not re 
markable, the periods occurring every 26 or 27 days 
and lasting 3 or 4 days , the flow was normal in amount 
Gynecologic examination had revealed no abnormali 
ties in uterus or adnexae She was 64 inches tall, and 
weighed 170 lb She had two children, 11 5 and 5 years 
of age There had been no other pregnancies The 
basal metabolic rate was minus 4 Both breasts were 
tender and nodular, the left more so than the right 
There was a large patch of psoriasis under each breast 
and similar lesions on the thighs and scalp There was 
pain on movement of fingers, wrists, ankles and toes 
but this was not sufficient to be disabling and there 
was no swelling or limitation of movement in these 
joints at the time of examination At this time also, 
there were no lesions m the mouth which suggested 
nutritional deficiency, although there was a history of 
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cheilosis at the angles of the lips before each period 
(a severe attack of cheilosis appeared subsequently). 
The diet had been very limited for several ,vears be- 
cause of restrictions imposed for the treatment of the 
psoriasis. She had been taking 50,000 units of vitamin 
.A daity. 

For more than 4 months S.R. received a prepara- 
tion derived from yeast, taking it 3 times a day. The 
tenderness and nodular qualitj^ of the breasts disap- 
peared and the patient remained free of mammary 
pain and tenderness for 3.5 months. Simultaneously, 
the premenstrual tension subsided almost completely. 
The symptoms recurred and the breasts again became 
nodular about two weeks after the vitamin therapy 
was stopped (one week after the previous period). She 
was impressed with the necessity of continuing the 
vitamin therapy, which she did after a total lapse of 
4 weeks. One week after the subsequent period there 
was another attack of redness and swelling of the 
left breast with a fever of 103° F. This subsided com- 
pletely in two days. Following this a severe cheilosis 
developed involving the whole of both lips and patches 
of the skin about them. The dosage of vitamin B com- 
plex was then increased, another product^ being sub- 
stituted. At the same time the patient was advised to 
include in her diet liver, pot cheese and liberal quanti- 
ties of whole grains, fruits and vegetables. Two months 
later there was only slight tenderness of the breasts, 
which were now much less nodular. There had been no 
premenstrual tension during this interval and no acute 
mastitis. Except for the lesions on the scalp, the 
psoriasis had improved markedly; the patches under 
the breasts were now much smaller. There had been 
no attack of arthritis since the therapy was begun, 
the first time since the disease had started 12 years 
before that she had gone through even part of the 
winter free of Joint pain. Aside from this improvement, 
the patient was enthusiastic over the state of her 
health. 

Case 7. P.W., age 35, had a nutritional deficiency 
secondary to chronic enteritis of 9 years’ duration. 
There was a history- of menorrhagia and cj’-stic mastitis 
for the greater part of this time. The breasts had been 
nodular and continuously painful for several months 
at a time. The mastitis had been treated successfully 
with estrogen over a period of 6 months. The menor- 
rhagia later gradually regressed (she had subsequently 
received vitamin B complex orally as treatment of the 
enteritis). Several years afterward, although oral B 
complex had been continued in the meantime, the 
breasts began to be painful for the latter 2 or 3 weeks 
of each intermenstruum. This was associated with 
premenstrual tension. Following treatment paren- 
terallv with a B-complex preparation derived from 
liver, the mammary tenderness subsided and the nerv- 
ous tension diminished about 12 hours after each in- 
jection, recurring in 24 to 36 hours. Therapy with this 
preparation was interrupted for se%'eral months be- 

^ r Vitamin B comple.x {Betap!e.rin Capsules) supplied by 
Winthrop Chemical Co., New York City. The dosage em- 
ployed in case 6 was 3 capsules 3 times a day. 


cause of the development of sensitivity to the e.utau 
During this time the mastitis and premen.strual icmv 
became progressively worse each month. Tlieu for j 
months, a mixture of synthetic B vitamins'^ wa^ ir 
jected intramuscularly every second day (in eachdfvc, 
thiamin 10 mg., riboflavin 5 mg., pyridoxinc .3 mg, 
calcium pantothenate 5 mg., niacin amide .30 mg.)- 
The tenderness and nodular character of the brraM.- 
rapidly regressed and thete has been no mammatx 
pain or tenderness for more than 4 months. Uurin: 
the first month of this therapy there was modcratr 
premenstrual tension, during the succeeding 4 mon(b 
virtually none. Coincident w’ith improvement in ll 
mastitis and premenstrual tension, acne which, h 
several years past, had appeared during the last on 
or two weeks of each intermenstruum, cleared up an 
has not recurred. 

The necessity for adequate parenteral therapy 
there is interference with enteric absorption, orfaiiut 
otherwise to respond to oral administration, is emphj 
sized in this case. 

In addition to the cases presented there wer 
22 patients with atrophic glossitis, cheilosis o 
stomatitis, or a combination of these, who ah 
had a history of menorrhagia, metrorrhagia o 
both. Six had painful breasts, 3 had sever 
premenstrual tension in addition. In two otlic 
cases with signs of nutritional deficiency, ‘pais 
ful breasts' was the chief complaint; the wen 
strual flow was normal in amount in one, scan 
in the other. Among the 22 patients, 6 wer 
in the menopause at the time they were firs 
seen and all 6 had had premenopausal menoi 
rhagia. 

Of those with marked symptoms related t 
excess estrogen, 6 cases in addition to fho; 
presented in detail, were treated with rice brai 
extract.^ All had menorrhagia; 3 had pr^ 
menstrual tension also. Ail responded favor 
ably to the vitamin B complex. 


DISCUSSION 


It has long been known that menorrhagi- 
and metrorrhagia may occur early in lb 
course of cirrhosis of the liver (14, IS). 
cessive uterine bleeding has been reported ab 
in intoxication with a number of liver poisoC' 


' Synthetic B vitamins (Betasynplex Niphanoul) sv' 
plied by the Winthrop Chemical Co. I am indebted to i 
J. B. Rice and Mr. W. E. H. Caldwell of the Departnitt-J 
Medical Research of the Winthrop Chemical Company, *^,] 
for an e.xperimental supply of this preparation and o‘ >■ 
Betaple.xin referred to in footnote 5. .t,. 

tin rats a mi.xture of the first four of these sutetanc^ ty. 
been found capable of restoring the estrogen-inactn-|-‘^' 
function of the liver impaired by deprivation of the It ‘ 
ple.x — unpublished observations. 
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'lead, benzene, carbon disullide, 16-19). Cir- 
■hosis of the liver is now known, from the work 
)f Gyorgyand Goldblatt (20-22) and of others, 
:o result from nutritional deficiency. Sources 
)t the vitamin B comple.v have been shown to 
protect the liver against a variety of agents 
'such as lead, arsenic, carbon tetrachloride, 
limethylaminoazobenzene) which cause func- 
;ional and morphologic damage to this organ 
'23-30). In addition to this evidence, Gold- 
)erger (31) has reported that menorrhagia may 
Kcur in pellagra. 

Glass, Edmondson and Soil (32) have dem- 
jnstrated in male patients with cirrhosis of the 
iver that the estrogen in the urine is increased 
ind appears in active (uncombined) form, 
vhile the urinary’ androgen is somewhat re- 
iuced in amount and all of it continues to be 
acreted in combined form. These patients had 
'ynecomastia, testicular atrophy, or both. Wu 
^33) has observed histologic changes in the 
trostate glands of patients with cirrhosis of the 
iver, indicative of stimulation by estrogen. 
The results we have obtained with deprivation 
)f the vitamin B complc.x in rats indicate that 
)ur experimental findings and the observations 
)f Glass and his collaborators and of Wu in 
lepatic cirrhosis of the human being, have a 
:ommon basis.® 

Frank (3) has reported the presence of free 
:strogen in considerable concentration in the 
urme of a puberal patient with excessive 
uterine bleeding. While other cases of menor- 
rhagia and metrorrhagia investigated by him 
had an elevated level of urinary estrogen, the 
latter did not appear in significant quantity in 
free form. Whether the estrogen that escapes 
inactivation in the human liver is necessarily 
excreted in free (lipo-soluble) form has yet to 
be determined; and whether or not qualitative 
differences in this respect occur at various 
stages of, or in different kinds of, nutritional 
deficiency also remains to be investigated. The 


in uncompleted survey of necropsy records 


ttius, among 16 such cases in which data 
enrin , fue pelvic organs, 6 had uterine fibroids, 6 at 

polyposis, One a cervical polyp; in another 
n,, '1®® malignancy of the cervix; of the remainiui 

paratuh^l^^® there was a hydrosalpinx and in the o 


role of the kidney' in this process is not yet 
well understood. 

While this study was under way'. Bean (3-1) 
published extremely interesting observations 
indicating that nutritional deficiency in human 
beings leads to an increase in body estrogen. 
He found that the cutaneous vascular spiders 
and palmar erythema formerly associated 
mainly with cirrhosis of the liver, occur also in 
nutritional deficiency and at the period in 
pregnancy when estrogen increases signifi- 
cantly’. Administration of estrogen to patients 
with the cutaneous phenomena led to the ap- 
pearance of new lesions and exacerbation of 
those already’ present; withdrawal of the es- 
trogen caused regression of the vascular dis- 
turbances. Bean has correlated his observa- 
tions with e.xperimental studies by Reynolds 
and Foster (35), who showed that estrogen 
causes dilatation of the minute vessels in the 
car of the castrated rabbit, and he has shown 
that the cutaneous vascular spiders are histo- 
logically similar to the spiral arteries of the 
endometrium observed by Bartelmez and 
Markee (36) and by Jones and Brewer (37). 
Six of the patients in the group reported here 
(including cases 2 and S) had the cutaneous 
vascular spiders described by Bean. 

Perera (38) has also reported the appearance 
of palmar erythema in nutritional deficiency; 
he noted regression of this lesion in two cases of 
hepatic cirrhosis under dietary and vitamin 
therapy. 

Several of the patients studied in the group 
reported here had periods of amenorrhea alter- 
nating with menorrhagia (cf. case 3). Frank 
(3) has reported a high urinary estrogen in 
some cases of amenorrhea. As it is known that 
a hyperplastic endometrium need not neces- 
sarily bleed (especially in the absence of a suit- 
able estrogen cycle) nutritional deficiency may 
also be implicated in the etiology of such cases. 

In a previous publication (13) we have sug- 
gested that deficiency in the vitamin B com- 
plex may set up a vicious cycle. For not only 
does vitamin B deprivation hnpair the in- 
activation of estrogen in the liver, but as Ash- 
worth and Sutton (39) have shown, estrogen 
may cause vitamin B deficiency. They have 
noted spontaneous exacerbations of signs of B 
deficiency during the menstrual cycle (40) and 
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have been able to produce such exacerbations 
by the administration of estrogen. Among the 
cases I have studied, in three cyclically re- 
curring signs of B deficiency have been ob- 
served. One patient had a severe premenstrual 
stomatitis associated with cystic mastitis and 
premenstrual tension since the birth of her 
child 5 years previously. The stomatitis healed 
promptly with large doses of vitamin B com- 
plex orally^ and parenterally.® Another patient, 
{case 6) had a history of cheilosis during the 
last week of each intermenstruum. A third 
patient {case 7) had premenstrual acne which 
disappeared under combined oral and paren- 
teral therapy with B complex. The recent 
report of Jolliffe and his collaborators (41) on 
the response of acne to therapy with pyri- 
doxine is of significance in this connection. 

A study by Heilig and Kantiengar (42) on 
variations in liver function during the men- 
strual cycle may have a bearing on the recipro- 
cal relation of estrogen and the vitamin B 
complex. These investigators found that in 
women in whom there is a relatively low liver 
function as measured by the Quick test on the 
13th or 14th day of the menstrual cycle, there 
is a significant and further diminution in liver 
function on the first day of menstruation, ix., 
after the two-week period during which the 
peak or peaks of estrogen occur. In women who 
had excellent liver function in the mid-interval 
there was little change on the first day of 
bleeding. The percentage of decrease in liver 
function was greatest in those cases in which 
liver function at the mid-interval was lowest. 
In view of the known relation of the B complex 
to liver function, it seems not improbable that 
the first group mentioned had nutritional de- 
ficiency. 

Four of the cases reported in this paper had 
had chronic vaginitis of long-standing; in 3 of 
these trichomoniasis was present. Vaginitis is 
a not infrequent occurrence in pellagra (31) 
and in less severe deficiency states (43). Shute 
^ 44 ^ 45) has pointed out that in some patients 
with vaginitis and vulvitis, there is an excess 
of estrogen in the blood; at least one of the 
patients among those he has reported had a 
definite vitamin B deficienc}" with severe 
peripheral neuritis and mental depression. The 
e-vacerbatlons which occur in vaginitis, espe- 


cially in trichomonas vaginitis, during tl 
mentrual periods, may be related to depress!' 
of an already depleted vitamin B reserve 
the high body estrogen preceding the onset 
menstruation. 


Two important features appear in this stud 
One was that several of the patients first r 
veloped syndromes related to an excess 
estrogen immediately following a pregnane 
during which time nutritional demands are i 
creased but rarely met (46). Three of the 
women, significantly, had a subsequent su 
involution of the uterus. The other feature w 
the relation of these syndromes to obesit 
most of the patients were overweight. Ui 
patient in particular, age 28, 61 in. ta 
weighed 206 lb. Owing to psychogenic facto: 
during times of family stress she would c: 
voraciously and gain as much as SO lb. in a (e 
months. Each time she gained weight, ar 
there were three such episodes, severe meno 
rhagia and metrorrhagia developed. When si 
dieted and lost weight the excessive blecdir 
stopped. During the last bout of over-eatin 
the bleeding was so severe that she was treatf 
with radium. 

It is now well known that the model 
‘normal’ American diet is generally a deficie: 
diet (47, 48), especially with regard to the 
vitamins. Since the need for thiamin, for u 
stance, is related directly to the caloric intak 
it is easy to see that, in a diet in which thei 


is less thiamin per 1000 calories than the nun 
mum need, the greater the caloric intake tl 
greater the thiamin deficit. In the cases n 
ported in detail in this paper, the vitamin 
complex was administered without any mca- 
ures directed to reduction in weight. In otke' 
now being studied, both therapeutic measurt 
are being employed concurrently. 

The need for the B vitamins is also relatf 
to the metabolic rate (49). It is significant t a 
in case 2, in which a severe nutritional dc'^ 
ciency was present, repeated attempts 
minister thyroid because of a low basal n|- 
tabolic rate led only to exacerbation of 1^ 
symptoms of nervousness, irritability, 
nia and headaches. The increased meta - 
rate thus induced enhanced an already 
nutritional deficiency. In this case a 
further point is of interest. Oral administm • 
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of riboflavin (with the rest of the B complex) 
over a period of several months failed to affect 
the cheilosis in any degree although an accom- 
panying glossitis and stomatitis healed rapidly. 
When thiamin alone was given parenterally, 
while the remainder of the complex was given 
only by mouth, there was prompt and definite 
improvement in the cheilosis. This may be 
related to the obser\'ation by Sure and Ford 
(50) that in thiamin deficiency there is a dis- 
turbance in riboflavin metabolism owing to 
failure of absorption. 

It may appear paradoxical that the mastitis 
was successfully treated in case 7 (and wdth 
somewhat less success in case 6) at one time 
by giving estrogen and at another time by 
therapy that might be e.\'pected to diminish 
the body estrogen. However, Gardner (51) has 
shown that while moderate doses of estrogen 
in animals stimulate mammary growth, larger 
Joses depress it. 

The B complex preparations used orally in 
this study were usually given in doses provid- 
ing daily from 3 to 9 mg. of thiamin, from 4.S 
to 9 mg. of riboflavin, up to 60 mg. of niacin 
and niacin amide. The necessity for adequate 
dosage of rdtamin B complex preparations in 
the treatment of deficiency states cannot be 
too strongly emphasized. And, as failure of 
absorption occurs frequently in B complex 
deprivation, adequate parenteral therapy is 
often necessary. 

It is of interest in connection with the ob- 
servations reported in this paper that empiri- 
cally, liver extracts have been used in the 
treatment of menorrhagia ' and metrorrhagia 
(52, 53). It seems likely, from unpublished ob- 
servations on animals, that the liver fractions 
owe their effectiveness in pathologic uterine 
bleeding to their activity in restoring the 
estrogen-inactivating function of the liver, im- 
paired by nutritional deficiency. 

SUMMARY 

Evidence is presented that menorrhagia, 
roetrorrhagia, cystic mastitis, pemenstrual ten- 
sion and possibly other syndromes related to 
an excess of estrogen, are caused by failure of 
!. ? 1° inactivate estrogen because of de- 

ciency of the vitamin B complex. Administra- 

lon of the B complex in adequate dosage 


orally, parenterally, or by both routes, led to 
prompt improvement in these conditions. 
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Effect of Androgens upon Libido in Women 

Jdall J. Salmon, ]M.D. 

ND Samoel H. Geist, M.D. 

rm the Mount Sinai Hos- 
itol, New York, Ncto York 


D uring the course of the therapeutic ad- 
ministration of androgens for various 
endocrinopathic gynecologic disorders 
uring the past live years, the observation was 
lade that libido was apparently increased in a 
umber of the women being treated (1). Our 
ttention was first drawn to this phenomenon 
1 1937 by an ovariectomized woman, suffering 
om the menopause syndrome, who was being 
eated experimentally with testosterone pro- 
ionate. During the course of treatment the 
atient volunteered the information that she 
ad experienced resurgence of sexual desire 
fter a period of quiescence of some ten years, 
ince then we have been conducting a series of 
;udies to determine the effect of various sterol 
:x hormones upon the psychosexual reactions 
E women. 


METHODS AND MATERIALS 


The present report is based on our observa- 
ons of a series of 101 women comprising the 
illowing groups. Group A . Twenty-nine cases 
t primary frigidity which were being treated 
ir some apparently unrelated gynecologic dis- 
rder; dysmenorrhea, 6 cases; menometror- 
lagia, 16 cases; polymenorrhea, 3 cases; pre- 
lenstrual tension, 4 cases. Group B. Thirty 
ases of secondary frigidity occurring a) at the 
lenopause, 13 cases; b) after bilateral ovari- 
otomy, 7 cases; c) after roentgen-ray castra- 
“R) 7 cases; and d) in association with 
menorrhea, 3 cases. Group C. Forty-two were 
atients^ with apparently normal libido who 
ere being treated with androgens for one of 
re following complaints: dysmenorrhea, 12 
ises, menorrhagia, 27 cases; and premenstrual 
msion, 3 cases. 


January 8, 1943. 

ssQcnCn ^ r R^tore the twenty-sixth AnnualMeeting of the 
itv N Study of Internal Secretions in Atlantic 

L J , on June 9th, 1942. 


Types of androgen therapy and dosage used. 
Fifty-six of the patients were treated with 
testosterone propionate in sesame oil intra- 
muscularly in doses of 10 or 2S mg. two or three 
times weekly, the total weekly doses varying 
from 20 to 75 mg., for periods varying from 6 
to 8 weeks; 22 with methyl testosterone in 
daily doses of 10 to 30 mg. orally for periods 
varying from 3 to 6 months; 23 received sub- 
cutaneous implants of 2 to 8 pellets of testos- 
terone, each weighing 75 rag. Periods of ob- 
servation following therapy varied from 8 to 
38 months. 

RESULTS 

Group A. Primary Frigidity with Somatic 
Gynecologic Disorders 

Of the 29 cases in this group 21 were treated 
with testosterone propionate intramuscularly 
and 8 had pellet implants of testosterone. Of 
the 21 cases treated with testosterone pro- 
pionate, 4 reported excessive sexual stimula- 
tion. These patients were conscious of a sensa- 
tion of formication in the vulva rvhich was 
most marked in the region of the clitoris. The 
clitoris and prepuce were hypersensitive and 
in two cases, slightly hypertrophied. Ten of the 
cases reported complete sexual gratification, 
4 reported considerable improvement but were 
unable to achieve an orgasm and 3 reported 
no improvement. 

Of the 8 cases with testosterone pellet im- 
plants 2 reported excessive stimulation (600 
and 525 mg., respectively); 4, normal sexual 
reactions (225 to 450 mg.) ; and 2, no response 
(150 and 300 mg.). 

Of the 5 failures in the group of 29 cases, 2 
could be attributed to marital incompati- 
bilities. In the remaining 3 there was a height- 
ened clitoridal sensitivity without, however, 
consonant emotional response. These 3 in- 
dividuals appeared to be normal, well-in- 
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formed, well-adjusted women who professed 
to be, otherwise, happily married. 

Group B. Secondary (Endocrinopathic) Frigidity 

In order to evaluate the effect of androgens 
in the presence of an estrogen deficiency the 
30 patients with secondary or endocrinopathic 
frigidity were divided into three groups and 
treated as follows: a) one group of 10 received 
androgens; h) another group of 11, estrogens, 
and c) the remaining 9 cases, androgens and 
estrogens simultaneously. 

Effect of androgens in estrogen-deficient cases. 
After periods of treatment varying from 4 to 
8 weeks, the total doses varying from 240 to 
600 mg. of testosterone propionate, 9 of the U 
patients in this group reported increased libido 
and increased clitoridal sensitivity, but did not 
experience coital gratification. One patient re^ 
ported excessive stimulation and one none at 
all. The 9 stimulated patients stated that coitus 
could not be satisfactorily consummated be- 
cause of dryness and tenderness of the vagina. 
Following the course of androgens, estrogens 
were substituted for the testosterone without 
the patient’s knowledge (2.5 mg. of estradiol 
dipropionate three times weekly). After treat- 
ment with estrogens for 10 to 14 days, the 
patients reported disappearance of the vaginal 
dryness and tenderness and they were able to 
perform coitus satisfactorily. This improve- 
ment in the subjective vaginal reaction paral- 
leled the appearance of a characteristic es- 
trogenic effect in the vaginal smears. 

Effect of estrogens in estrogen-deficient cases. 
Twelve patients were treated with estrogens 
(2.5 mg. of estradiol dipropionate three times 
weekly) until the vaginal smears showed a full 
estrogenic effect, and the vasomotor symptoms 
were relieved. Libido was not, however, ap- 
preciably affected. Eight patients of this group 
who, prior to the estrogen therapy, had ex- 
experienced dyspareunia caused by ‘senile’ 
vaginitis and who had in consequence de- 
veloped a distaste for coitus, were relieved of 
the coital discomfort after treatment with es- 
trogens, but none of these reported a resur- 
o-ence of libido. At this point, without their 
knowledge, androgens were substituted for the 
estrogens (25 mg. of testosterone propionate 


2 or 3 times weekly). After approximately 3 
weeks, 4 patients reported restoration of 
normal sexual reaction; 2, excessive stimula- 
tion; 1, slight, and 1, no improvement. 

Effect of cojnbined estrogen and andro^cr, 
therapy in estrogen-deficient cases. The 9 pa- 
tients in this group were given estrogens and 
androgens simultaneously, 1 to 5 mg. of es- 
tradiol dipropionate in combination with 10 
Or 25 mg. of testosterone propionate two or 
three times weekly. In 7 instances, the patients 
reported a marked improvement after 3 or 1 
weeks of treatment. The optimal therapeutic 
effect was obtained in these cases when the 
vaginal smear revealed a full estrogenic effect 
even though the androgens were being given. 
If sufficient androgen, but insufihcient estro- 
gen was given, the patient experienced the 
stimulating effect of the former but coitus was 
unsatisfactory and a vaginal orgasm was not 
achieved, because of the dryness and irrita- 
bility of the vagina; when, however, an ade- 
quate amount of estrogen but an insufficient 
amount of androgen was given, the vagini 
dryness and irritability were relieved but libid 
was not stimulated. 

Grotip C. Cases with Somatic Gynecological 
Disorders and Normal Libido 

Of the 42 patients in this group 10 wer 
treated with testosterone propionate, 25 lUf 
twice weekly or 10 mg. three times weekl, 
intramuscularly; 12 with methyl testosteron 
orally, 20 to 50 mg. daily. Fifteen received im 
plants of testosterone pellets, 75 mg. 
total doses varying from 300 to 600 mg. 

Results with testosterone propionate. Of th' 
group treated with testosterone propionate, a 
but one experienced increase of libido after re 
ceiving approximately 200 to 300 mg- 
this dose a mild stimulation occurred whic 
persisted for several weeks. Continued a 
ministration of the testosterone propionate re^ 
suited in a progressive increase of libido, m - 
instances to a distressing degree. 

Results with methyl testosterone. Methyl tc^ 
tosterone produced moderate stimulation 
doses of 20 and 30 mg. a day after treatmen^ 
for 2 to 3 weeks. In 6 instances doses of 40 an 
50 mg. a day caused excessive stimulation 
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;er two weeks of treatment and it persisted 
•approximately two weeks after discontinua- 
n of the hormone. 

Results mill pellcl implaiitalion. Of the 15 
5 es in this group receiving pellet implants of 
itosteronc, 3 reported no change (150 mg.,- 
:ases; 300 mg., 1 case) ; 5 were moderately 
mulated for 4 to 5 weeks (150 mg., 1 case; 

5 mg., 1 case; 300 mg., 3 cases). Seven were 
:essively stimulated for 6 to S weeks (450 
'., 3 cases; 600 mg., 4 cases). Subjective evi- 
nce of stimulation was reported in 10 of the 
responsive cases approximately 12 days 
er the implantation; in 2 cases implanted 
th 150 mg. increased libido ■was not noted 
til appro.ximately 18 days after the im- 
.ntation. 

DISCUSSION 

ft appears from this study that androgens 
ve a triple action upon the psychosomatic 
:ual mechanism, causing, a) a heightened 
iceptibility to psychic stimulation; b) in- 
ased sensitivity of the external genitalia, 
rticularly of the clitoris and c) a greater in- 
isity of sexual gratification, 
ft appears, furthermore, that in the presence 
an estrogen deficiency, androgens in the 
ses used may stimulate the psychic and the 
isory components but that culmination in a 
ginal orgasm may not be accomplished with- 
t the complementary stimulative effects of 
rogens upon the vagina. The estrogens cause 
increase in the vascularity of the vagina and 
nish the physiologic lubricant resulting from 
; desquamation of the cornified epithelial 
Is and the cervical secretion which is essen- 
^ for normal coital sensibility, 
ft is noteworthy that in 6 of the 13 cases 
nch failed to respond to the androgens, there 
peared to be some psychic disturbance to 
iich the frigidity could be attributed. It 
uld seem from these studies that types of 
pdity that are predominantly psychogenic 
origin are not responsive to androgen ther- 
y. However, the stimulating effects of the 
rogens are so striking, that even psycho- 
I'c types might be benefited, providing one 
4 be reasonably certain that the stimulation 


would not per sc cause undesirable psychic 
repercussions. 

The qufcstion arises as to whether this stimu- 
lating action of the androgens upon the psychic 
and somatic components of the sexual mecha- 
nism should be considered as a pharmacologic 
phenomenon or whether one may infer from 
these observations that in the normal female 
some endogenous androgens may have a similar 
effect, acting as a physiologic stimulant or 
activator of the psychic and somatic compo- 
nents of the sexual mechanism. For several 
years we have fostered the theory that andro- 
gens play an important r61e in the steroid sex 
hormone physiology of the human female, 
modifying and balancing the action of the 
gynecogenic hormones (1, 2, 3). We have based 
the rationale for the use of androgens in the 
treatment of certain types of menometror- 
rhagia (4, 5), dysmenorrhea (6), and premen- 
strual tension (1, 7) upon this theory. It ap- 
pears from the studies herein reported that the 
endogenous androgens in the mature human 
female may have still another function, 
namely, to sensitize both the psychic and 
somatic components of the se.xual mechanism 
so that the individual is emotionally receptive 
to excitation and somatically sensitive to 
sexual stimulation. 

SUMMARY AND CONCLUSIONS 

The effect of androgens upon libido was 
studied in a group of 101 women who were 
being treated for some endocrine disorder. The 
androgens were administered in the form of 
a) testosterone propionate in solution in sesame 
oil, intramuscularly; b) pellets of testosterone, 
implanted subcutaneously; and c) methyl 
testosterone, orally. All but 13 of the 101 
treated women reported some increase in 
libido; 20 noted excessive stimulation which 
subsided within 2 to 4 weeks after discontinua- 
tion of the androgen therapy. From these 
studies it appears that androgens have a three- 
fold action, causing a) an increased suscepti- 
bility to psycho-se.xual stimulation; b) an in- 
creased sensitivity of the external genitalia and 
c) a greater intensity of sexual gratification. 

It is suggested on the basis of these observa- 
tions that endogenous androgens in the normal 
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mature woman may act as the physiologic 
sensitizer of both the psychic and somatic com- 
ponents of the sexual mechanism. 
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P ERSONALITY may be defined as a re- 
sultant of internal forces within an in- 
dividual which affect his relationship to 
is environment. It may be regarded as a sub- 
jctive concept and be subdivided into such 
omponents as impulse, temperament, charac- 
erand intelligence' (1). It is a form of ‘poten- 
ial energy,’ a summation of attributes which 
can be brought to bear in the individual’s 
dealings with the world. When it is expressed 
and becomes kinetic or active, one may desig- 
nate it as behavior, an objective concept. To 
evaluate properly the endocrine glands as 
active causes or even as precursors of per- 
sonality change, it is necessary to understand 
the mechanisms involved in any disease- 
personality relationship. These are the struc- 
tural, the functional and the psychogenic. 


Struclural Mechanism 

The most fundamental aspect of structure 
IS the constitutional make-up of the individual. 
His hereditary factors e.xpress themselves in 
certain body types (pyknic or leptosomic) with 
n resultant predisposition toward one or 
another form of personality or mental disease 
(manic-depressive or schizophrenic). Various 
other classifications of constitutional types 
have been evolved, but it is just as wrong to 
e^lain all disease entities from the constitu- 
tional viewpoint as to ignore this fundamental 
subject. An intercurrent disease, of whatever 
nature, with its personality alteration must 
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consequently be considered in the light of the 
inherent constitution which is the oldest and 
most primitive determinant of the personality 
pattern throughout life. Disease will not affect 
the underlying constitution but there is evi- 
dence that certain types of constitutionmay pre- 
dispose to both physical and psychic disorders. 
Another type of organic or structural factor is 
found in the congenital anomalies. These so- 
matic defects may originate in the germ plasm 
or arise during intrauterine existence. Anom- 
alies in brain development fit into this cate- 
gory. They may cause profound personality 
abnormalities which are practically irremedi- 
able or may be so slight as almost to escape 
notice. Diseases such as mongolism, Laurence- 
Moon-Biedl syndrome and Turner’s syndrome 
are examples of this type. A third type of 
organic mechanism which alters the personality 
pattern is represented by the pathologic 
changes incident to cerebral hemorrhage, in- 
fections and tumors. Endocrine manifestations 
are often observed concomitantly with these 
organic factors, since the pathologic process in 
the brain may eventually involve the pituitary 
and/or the hypothalamic centers. A whole 
chain of abnormal endocrine phenomena may 
thus be set in motion. Personality changes 
frequently observed early in patients with 
gigantism or acromegaly are examples of this 
type. 

Fimclional Mechanism 

The second type of mechanism producing 
personality alterations is purely functional. It 
is also called s}mptomatic. Being due to altered 
biochemical or autonomic-nervous activity, it 
is most often reversible. For this reason, its 
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early recognition is important for the welfare 
of the patient. The toxic psychoses from acute 
infections, drugs and alcoholism are here repre- 
sented. Alterations in the female psyche with 
the menarche, menstruation, pregnancy and 
the menopause are similar examples. Endo- 
crine disorders in general affect personality 
most frequently through this functional mech- 
anism. They do so primarily through an in- 
crease or decrease of the impulse and emotional 
tension. The effect is non-specific in the sense 
that it swings mood or tempo in either direc- 
tion. The hyperkineses and increased drive 
with or without irritability are seen in hyper- 
tfiyrufcf patients and tiieir converse In hypo- 
thyroidism. Similarly, the gonads appear pri- 
marily to influence impulse and emotional 
tension. Superimposed psychogenic reactions 
due to difficulties in coping with the environ- 
ment and even major psychoses (manic de- 
pressive or schizophrenic) may be precipitated 
as secondary effects. 

A frequent functional mechanism affecting 
personality reactions and one found with or 
without endocrine disease, is hypoglycemia. In 
this condition there occurs a depression of the 
blood-sugar level sufficient to interfere with the 
normal functions of the nervous system and to 
lead to a variety of distressing symptoms such 
as apprehension, a feeling of insecurity, cloud- 
ing of consciousness, loss of attention, asphasia, 
irritability and fatigue. In other words, the 
higher cortical functions may at times be dis- 
turbed leading to temporary abnormalities in 
impulse, temperament, character and intelli- 
gence. In addition, unpleasant neurologic signs 
may appear, ranging in their mild forms frorn 
diplopia, sweating and tremor to the more 
rare and severe types with convulsions and 
coma. The mild forms are extremely common 
and occur in many metabolic and endocrine 
disturbances. In fact, the symptoms often oc- 
cur in the absence of any known disease proc- 
ess. Because such phenomena assume a leading 
place in the relationship of personality com- 
plaints to clinical practice, several examples 
are cited. 

C.A.SE REPORTS 

A nurse, age 23, became apprehensive, tremulous 
and confused during her ward work at 11 a.m. Treat- 


ment with sedatives gave no relief. The condition [x 
sisted for 6 months, leading to distress and worn- a- 
a consideration of changing her occupation. She v. 
in the habit of eating a high carbohydrate-low protc’ 
breakfast at 7 a.m. Regulation of the diet to augme: 
the protein intake at breakfast with a small carbob 
drate supplementation at 10 a.m. controlled thesyin: 
toms and prevented the attacks. 

A girl, age 12, experienced confusional states fc! 
lowed by fainting which usually occurred before noc: 
on Sundays when she was in church. She was accuse 
of malingering and dealt with severely by herparen 
Breakfast on these days was unusually light and ve 
early. The attacks promptly subsided when prop 
dietary steps were taken. 

A physician’s daughter, age 16, was brought in ni 
a possible diagnosis of pituitary tumor because aid 
ual complaints during school at about 11 a.m. Seven 
times a month she would be brought home, aphari 
and put to bed without food because of nausea an 
headache (a frequent hypoglycemic symptom) unt: 
suppertime when, following eating, she would in: 
prove. As occurs so frequently, the episodes artre aj 
gravated during the week preceding menstruation. A! 
symptoms were promptly and completely controUe 
with dietary regulation. 

A dentist, age 36, developed a habit of avoidinj 
difficult work between the hours of 10 a.m. and noo; 
because he found the results to be of an inferior qual 
ity, and work done at such time frequently had fo b 
repeated. He consulted several doctors and a psychia 
trist. He abandoned smoking and relinquished som 
evening social activities, but to no avail. Here agai- 
dietary regulation solved the problem completely. 

Relatively simple cases uncomplicated b) 
concomitant clinical disease have been 
sented. They are characterized by: o) a 
disposing type of dietary history, namely, kg' 
carbohydrate and low protein (or non-protein) 
meals, or long intervals between meals; b) 
dence of autonomic vascular instability,^ 
failure to respond to sedation or other medica 
tion; d) cure by dietary means. All respond^- 
to an increased protein intake at meal time I • 
the expense of carbohydrate) plus the additie- 
of a single small carbohydrate supplementatw- 
between meals. From the laboratory stan 
point these cases are frequently obscured 
cause the blood sugar at the time of 
(as well as on the 4th and 5th hour o 
glucose tolerance test) may be normal or “ 
best only moderately depressed. The 
sugar does not fall to the low levels charac ^ 
istic of hyperinsulinism in pancreatic adenoi”' 
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the excessive insulin sensitivity of some 
ndocrine disorders (Simmonds’ disease or Ad- 
lison’s disease) or as in liver disease. In con- 
rast to this true organic hypoglycemic group, 
*he cases here cited are described under the 
emi of ‘symptomatic hypoglycemia,’ because 
he blood sugar values, at the time of com- 
plaint, cannot be demonstrated to be below the 
iccepted normal. The phenomenon depends in 
anal analysis less upon the level of the blood 
,ugar than upon deficient carbohydrate oxida- 
:ion in the central nervous system. This is in 
.urn influenced by the adequacy or inadequacy 
]l cerebral circulation, the o.xygen supply, and 
■he sensitivity of the various parts of the 
:entral nervous system itself both to dimin- 
ished oxidation and to any compensatory 
adrenalin response. These factors account for 
the frequency of ‘symptomatic hypoglycemia’ 
in all clinical cases of neurovascular autonomic 
instability. The cases cited are but a few of 
many that we have seen. When uncorrected, 
the conditions may lead to distressing emo- 
tional and mental reactions which interfere 
with efficiency and produce anxiety states. The 
matter deserves far greater attention than it 
commonly receives in schools, colleges and 
factories where food consumption is hurried 
and inadequate, where hours are long, and 
emotional and mental tension runs high. 

Psychogenic Mechanism 

The third fundamental mechanism of per- 
sonality aberration is the psychogenic. In all 
such cases the mechanism is set in motion by 
an awareness of the problem, be it external 
(environmental) or internal, such as the knowl- 
edge of disease or bodily abnormality (somato- 
psychic). Every disease process is accompanied 
or followed by some psychogenic reaction. The 
personality disturbance may be superficial and 
easdy overcome by the correction of the dis- 
order. It may become deep-seated into a pat- 
ern reaction or a personality habit that per- 
sists long after the exciting cause is withdrawn, 
t may become intense enough to obscure com- 
Petely and over-shadow the precipitating 
e 10 ogy. It may even precipitate or act as the 
digger mechanism in the production of a 
wajor psychosis. 


Since bodily aberrations of which the patient 
is aware are common in endocrine practice, one 
might expect pronounced somatopsychic in- 
feriorities. Such is indeed the case. The prob- 
lems raised by obesity, hirsutism, hypogenital- 
ism and dwarfism from the purely somatic 
angle demonstrate this well (2). One child may 
become extremely retiring and anti-social and 
the next one may compensate in the opposite 
direction. A somatopsychic mechanism of this 
type operating over a period of years, produces 
definite personality habits which may persist 
long after the original cause has been removed. 
One must not overlook that portion of the 
psychogenic mechanism caused by the en- 
vironment. It usually consists of a long-stand- 
ing psychologic problem of which the patient 
may or may not have been fully aware. The 
victim of his unsolved problems may not pre- 
sent any evidence of mental stress until a 
critical period in life when physical ill health 
precipitates some acute manifestation. For 
example, a woman who has been unhappy most 
of her life with an incompatible husband (en- 
vironmental stress) turns to alcoholic excess at 
the time of menopause (added psychologic 
stress). It would be an easy matter to e.\plain 
the situation in terms of menopause alone. 
Such an explanation, however, is not adequate. 
It was psychologic trauma of long-standing 
precipitated into an intolerable situation by a 
functional mechanism (menopause) which led 
her to attempt escape by the use of alcohol. In 
such cases proper estrogenic substitution may 
relieve the menopausal symptoms but will not 
get rid of the husband or control the alcohol- 
ism. However, a common-sense psychothera- 
peutic explanation of the entire mechanism 
may contribute further to a solution of the 
problem. 

SUMMARY 

The triad of mechanisms, structural, func- 
tional and psychogenic, operate to produce 
personality changes. They may operate singly 
or more often in combination. Every medical 
case and particularly every endocrine case, 
presents problems in personality mixed with 
the medical story. They can almost invariably 
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be brought into the clear by skillful question- 
ing. The personality factors may be repre- 
sented only as a side issue or they may become 
the major complaints obscuring the entire 
chnical picture. Concomitantly with clarifica- 
tion of the medical aspects of any clinical, and 
particularly, any endocrine problem, it is es- 
sential to visualize the personality or behavior 
pattern in the light of the medical information 


obtained. Medication alone does not si 
these problems, nor does the application of 
popular psychologic formulation. 
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Furunculosis 
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E vidence indicates that there arc many 
factors in the etiology of furunculosis. 
There seems to he a widespread belief 
among laymen that boils are the result of 'bad 
blood,’ but no scientific support has been pre- 
sented to substantiate such a view. Cleanliness 
of the skin was considered a major factor by 
Gant, Owens and Schwartz (1) in a severe out- 
break of boils among a group of tunnel workers. 
The resistance of the host is an important fac- 
tor in any infection and it seems logical to 
assume that low tissue resistance would play 
a r61e in the development of furunculosis. The 
’^Ksss.'A ■se'jSwN's 'ib casie's Vn \Sssoc 

resistance seemed to be an important factor. 

METHODS 

The 16 patients were college students be- 
tween the ages of 17 and 25 years. They repre- 
sented the only cases of furunculosis seen 
among approximately 2't)00 students over a 
period of one year. A careful history was taken 
and a physical examination made; particular 
• attention was given to evidence of dietary de- 
ficiency. Hemoglobin was estimated by the 
^ewcomber method. The basal metabolism 
was determined using the usual precautions 
•and the new Sanborn waterless apparatus. 

asal temperature was obtained by the method 
previously described in which the thermometer 
IS left under the tongue for 10 minutes before 
■ me patient gels out of bed in the morning. 

ral and rectal temperatures were taken at 
me time of examination. 

RESULTS 

No correlation was apparent between the 
emoglobin values and the development of 
er s. The average was 14.0 gm. of hemoglobin 
p er 100 cc., the range 11.5 to 17.0 gm. Many 
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students free froiA boils have been seen in 
whom the hemoglobin values were in the lower 
part of this range- The largest boil observed 
in this group of patients was in the axilla of a 
boy whose hemoglobin was 15.3 gm.; the basal 
metabolic rate in fbis case was minus 24. 


TAntr. I. Basal iEmperature and B.M.K. in 

!6 CASE® °r FURUNCULOSIS 


Patient 
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M 

91. i 
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y 

91.0 
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y 

91. 
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91. t 
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The history anJ physical examination dis- 
closed no evidence of malnutrition in this 
group of patients. There were no obvious local 
skin conditions contributing to the develop- 
ment of furunculosis* One factor was common 
in the physical eA'aminations, namely, sub- 
normal temperatures (table 1). Temperatures 
taken at the time of physical examination were 
unreliable since e-'^citement or exercise will 
elevate the temperature. However, in most 
people with a sv'bnorraal temperature the 
rectal temperature is below 99.0“ F . at the time 
of examination. B^sal temperatures were uni- 
formly low on this group of cases. The normal 
range for basal teinperature is thought to be 
about 97.8 to 98. 2"^ T. 

*rhc dctcriTiin&t.J^^^ tlic b&sfll metabolic 
rate were low, with one exception in which the 
reading was plus 7- However, in this case the 
body temperature "’as low and the high basal 
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metabolic rate was thought to result from 
nervousness and in, ability to relax. Most of the 
basal values were Ijetween minus 24 and minus 
10 on the first test (table 1). It is thought that 
all cases would have been in this range if re- 
peated determinations had been obtained. 
However, basal temperature is now being used 
as a criterion of lowered tissue resistance more 
than basal metabolism. 

Therapy. The furuncles were given local 
treatment of heat and incision for drainage 
after pus was apparent. A few healed by re- 
sorption without being opened. Heat therapy 
consisted of hot wet dressings at home and 30 
minutes to one hour under a Zeolite infra-red 
lamp at some time during the day at the Health 
Department. 

Two cases served as controls without sys- 
temic therapy for 2 to 3 months. Boils recurred 
during this period; heat therapy was given as 
often as the time of these patients would per- 
mit but in each case the furuncle would en- 
large and require incision. In one of the control 
cases thyroid therapy (1 grain a day) was 
started and heat therapy stopped when there 
were two tender lumps under one arm and one 
under the other. These were about half the 
size usually seen in this patient at the time of 
incision. Within 10 days the three tender lumps 
had completely disappeared, and no evidence 
of a recurrence has been observed. In the other 
control case thyroid therapy was started dur- 
ing a period of remission and no further fur- 
uncles appeared. 

In the remaining 14 cases of furunculosis 
thyroid therapy was started when the patient 
was first seen. A second boil did not develop in 
any case during the period of thyroid therapy. 
One student who had repeated boils before 
therapy was started had no recurrences during 
8 months of treatment. He then stopped medi- 
cation without medical advice and boils re- 
curred within two months. Details of the 
results with continued therapy have been pub- 
lished (2). 

DISCUSSION 

In the study of furunculosis in the present 
series it would seem that most of the usual 
etiologic factors, including cleanliness of the 


\'o!uir; 

skin, can be excluded. The low metabolic rat- 
and subnormal temperatures indicate tl 
tissue resistance might be low. Experimental 
it has been shown that skin disorders a 
numerous in the cretin rabbit (3). In cases- 
human myxedema the blood flow per minu 
and the skin temperature are markedly reduo 
and are promptly restored to normal durii 
thyroid medication (4). Since the healing pro 
ess is accompanied by an increase in circul 
tion, it is not surprising that thyroid theraj 
would aid in skin infections in cases with po- 
peripheral circulation. Furthermore, it seen 
probable that an increased flow of blo( 
through the skin would aid in the prevention 
localized infection. The prompt response 
thyroid therapy of the furuncles in this series 
cases seems to furnish evidence for such a th 
ory. The resistance of the skin to local infecti 
seems to have improved since no more fu 
uncles developed during the period of thyro 
therapy. It is impossible to state whether ll 
resistance was due to an action on the indivi 
ual cells, to an increased blood flow, or to tl 
combination of the two. Ball (5) reported th 
‘boils cleared with dramatic suddenness’ usii 
thyroid and potassium permanganate. It is u 
possible to state how much of the success wil 
this therapy was due to both constituents b 
the same results have been obtained in tl 
cases reported here with the use of thyro 
alone. 

SUMMARY 

Furunculosis was observed in 16 patient 
The basal metabolic rate or basal temperatu 
was below normal in each case. Further lesioi 
did not develop after starting thyroid therap 
unless the medication was discontinued, 
would appear that skin resistance may be 
factor in furunculosis if the peripheral blo( 
supply is below normal. 
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iN ANTI-THYROID PITUITARY HORMONE 


rN ms dependence upon the regulatory in- 
fluences of the endocrine glands every hu- 
L man being is subject to two hazards. One is 
hat his various endocrine structures will fail to 
ise to adequate heights of activity and the other 
i that they will become too active. When these 
lossibilities are realized we have, on the one 
land, such conditions as my.xedema or simiile 
menorrhea and on the other hand, such dis- 
rders as e.xophthalmic goiter or von Reckling- 
ausen’s disease. 

To the clinical endocrinologist, the second 
ategory of disorders is at least as impressive as 
5 the first, but laboratory investigators have in 
fleet largely confined their attention to the first. 
This comes about perhaps because c.xperimental 
inimals seldom appear in the laboratories in a 
:ondition of glandular hyperactivity. It is cus- 
omary, therefore, to think of problems of gland- 
ilar control mostly in terms of presence or ab- 
ence of stimulation. The general problem of why 
ve do not all develop fatal e.xophthalmic goiter 
>r other glandular hyperactivity early in life has 
^ceived comparatively little explicit study. We 
ire wont to think of the matter in about the same 
■erms as those in which we regard the problem of 
:ontrol of the furnaces which heat our homes. 
When more heat is desired the drafts are opened 
ind the fire burns more briskly. When the rooms 
become too warm the drafts are closed and the 
fire dies down. It is only when a conflagration 
breaks out that positive measures for the lessen- 
ing of combustion are invoked. The possibility 
that the glands may be under positive inhibitory 
as well as stimulative control has received rela- 
tively little consideration at the hands of investi- 
gators. 

In the case of nervous control of body func- 
tions, on the other hand, the possibilities of posi- 
tive and of negative control have been well 
explored, and the principle of reciprocal innerva- 
lon has been well established. Thus dilatation of 
he pupils may be brought about either by stimu- 
ation of dilator mechanisms or by inhibition of 
constrictor mechanisms. Similarly, a rapid pulse 
tnay be evoked either by augmented activity of 
, ® ^Itnpathetic innervhtion or by depression of 
the vagus mechanism. 


In a recent publication from the Institute of 
Physiology of the University of Buenos Aires, 
Reforzo-Membrives’ has approached the prob- 
lem of thyroid control in terms of inhibition 
rather than of stimulation. The strategy of his 
study was based on the fact that the anterior 
pituitary of the rat exerts a strong thyroid- 
stimulating action and the thyroid of that animal 
is highly' resistant to such stimulation whereas 
the thy'roid of the guinea pig is very' sensitive to 
the action of thyrotropic hormone. By utilizing 
both species jointly in the research it was possible 
to exploit both the high efficiency of a donor 
gland and the high sensitivity of a recipient 
organ. 

To adult male rats desiccated thyroid sub- 
stance was given in daily dosage of SO to 100 mg. 
for periods of 22 to 32 clay's. The hypophyses of 
the treated rats were then administered intra- 
peritoneally in saline-fluid suspension to young 
guinea pigs. Usually 2 glands were given on each 
of 2 successive days. The results of the treat- 
ment tt'cre then determined, using three criteria: 
the thyroid glands of the recipient animals were 
studied histologically', the oxidizing power of the 
same glands was determined, and the basal 
metabolic rates of the treated guinea pigs were 
investigated. The studies xvere controlled by the 
use of hypophyses from rats kept on standard 
diets without the thyroid administration. 

It was found, in brief, that when normal rat 
hypophyses were injected, the e.xpected thy'ro- 
tropic influences appeared. The thyroids of the 
treated guinea pigs were 35 per cent heavier than 
those of untreated animals and showed the typi- 
cal picture of hyperfunction. But when the 
hypophyses of thyroidized rats were used, the 
opposite sort of effects was noted. The thyroids 
of the recipients were 26 per cent lighter than 
normal and showed a corresponding reduction in 
the height of the thy'roid epithelium. Similarly 
in the first case the oxidation index of the re- 
cipient thyroids was 28 per cent augmented while 
in the second case it was 23 per cent decreased. 
Finally, the basal metabolic rate of the guinea 

xReforzo-Mesibrives, J.: Thyroid-inhibiting action of 
the hypophyses of rats fed with thyroid. Endocritiology 32: 
263. 1943. 
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pigs was augmented from 9 to 25 per cent by the 
normal rat hypophyses but depressed from 26 to 
48 per cent by the hypophyses of thyroidized 
rats. In control experiments in which tissues 
other than the hypophyses of such rats were ad- 
ministered, the thyroids of the recipient animals 
were not significantly affected. 

The evidence thus seems clear that when the 
organism is subjected to hormone over-stimula- 
tion not only may there be a depression of auto- 
genous hormone which would exaggerate the 
functional pathology but also secretion of a 
positive antidoting hormone. These new findings 
supplement in a meaningful way the older ob- 
servations that gland deprivation results in the 
augmentation of compensatory stimulating hor- 
mone as is seen, for example, when the hy- 
pophyses of castrated animals secrete excessive 
amounts of gonadotropic hormone. Thus a 
principle of reciprocal hormonal control compar- 
able with that of reciprocal innervation is ex- 
emplified. A research investigation of such funda- 
mental significance will no doubt stimulate 
similar studies in other laboratories and with 
other species. 

The findings of Reforzo-Membrives offer a 


suggestion as to how iodine, which primaii' 
augments thyroid secretion, can be effective! 
mitigating the symptoms of exophthalmic goit 
— a paradox that has long demanded elucidatio 
Possibly the iodine administration results, i] 
rectly or indirectly, as does th3Toid administr; 
tion, in the production of hypophyseal ant 
thyroid hormone. It maj'- be that it is th 
pituitary hormone which was, in whole or i 
part, the effective agent in the ‘anti-thyro; 
serum’ of older investigators and in anima 
‘immunized’ by thyroglobulin as recently studk 
by Lerman.- 

The demonstration of a specific depressii 
hormone in case of thyroid-treated rats demam 
further search for similar agents in other cases ( 
induced or clinical conditions of hyperhormon 
zation. Should a principle comparable to redpo 
cal innervation prove to be of general occurrent 
in our field, endocrine theory would be fund: 
mentally enriched and a way might be opene 
for an effective extension of the possibilities i 
hormone therapy. 

R.G.H. 

-Lehman, J.: Endocrine action of thyroglobulin ani 
bodies. Endocri7tology 31: 558. 1942. 
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BOOK REVIEWS 

The Biological Action of the Vitamins. A Sym- 
posium. Ed., E. A. Evans, The University of 
Chicago Press, Chicago, 111, 1942. 

The hormones and the vitamins, although 
parately categorized, are biological regulators 
a similar order. Both have important in- 
lences on cellular metabolism and deficiencies 
both are manifested in subtile changes in nu- 
ition as well as in physiological functions. Both 
lewise are characterized by remarkable po- 
ncy, functioning perhaps in ail cases as cata- 
zers or components of catalytic systems. The 
terrelations of the vitamins and the hormones 
e increasingly engaging the interests of investi- 
tors. Although this book is not primarily con- 
rned with the hormones it will be of interest to 
1 endocrinologists who are concerned with 
iderljdng biology. 

The first article, by C. A. Elvehj'em deals with 
le biological action of the vitamins. It is in the 
iture of a historical introduction. It includes a 
ction on the functional relations of the vitamins 
ni the hormones. This is followed by a dis- 
ission of vitamins and enzymes and their inter- 
la tionships. 

Thirteen other chapters by outstanding in- 
zstigators deal with cocarboxylase, vitamine 
I, riboflavin, nicotinic acid, pyridoxine, panto- 
Knic add, biotin, choline, the economy of 
nosphorus, and vitamin K. The chemical, bio- 
' nlinical aspects of each are considered. 

The book is readable, authoritative and rela- 
''ely comprehensive. It can be highly recom- 
lended to non-specialists seeking fairly easy 
Dentation in the field.— U.G.iT. 

ADRENALS 

Tinton, M., AND G. W. Thorn. 

The effect of ll-desoxy-17 hydroxycorticos- 


terone on renal excretion of electrolytes 
Science 96: 343. 1942. 

Results of inj'ection of a normal dog with 
1 1-deso.xy-17 hydroxycorticosterone showed that 
it belonged to the group of compounds possessing 
“Na and Cl-retaining” property. Addition of a 
hydroxyl group on Ci? to deso.xycorticosterone 
resulted in formation of a compound with lower 
sodium and chloride-retaining properties, but 
similar addition to corticosterone resulted in 
formation of a compound which facilitated Na 
and Cl excretion. — Courtesy Biol. Abst. 

Encel, F. L., W. H. Menciier and G. L. Engel. 
“Epinephrine shock” as a manifestation of a 
pheochromocytoma of the adrenal medulla. 
Report of a case with successful removal of the 
tumor. Am. J. M. Sc. 204: 649. 1942. 

The successful removal of an adrenal medul- 
lary pheochromocytoma in a 23 year old woman 
is recorded. Symptoms resembling epinephrin 
shock had been present in increasing severity for 
214 years. Shock attacks were precipitated by 
any stimulus which elicited sympathetic dis- 
charge. Postoperatively the patient developed a 
transient postural hypotension and a low sugar 
tolerance curve with hypoglycemia. — C.P. 

Hoffman, W. C., R. A. Lewis and G. W. 
Thorn. 

The electro-encephalogram in Addison’s dis- 
ease. Bull. Johns Hopkins Hosp. 70; 335. 1942. 
Abnormalities in the resting pattern of EEG 
and increased sensitivity of EEG to voluntary 
hyperventilation observed in high proportion of 
patients with Addison’s disease, are unaffected 
by desoxycorticosterone acetate. Adrenal cortical 
extract and intravenous glucose in some instances 
reduced cortical sensitivity to hyperventilation. 
—D.A.M. 


247 



246 


EDITORIAL 


pigs was augmented from 9 to 25 per cent by the 
normal rat hypophyses but depressed from 26 to 
48 per cent by the hypophyses of thyroidized 
rats. In control experiments in which tissues 
other than the hypophyses of such rats were ad- 
ministered, the thyroids of the recipient animals 
were not significantly affected. 

The evidence thus seems clear that when the 
organism is subjected to hormone over-stimula- 
tion not only may there be a depression of auto- 
genous hormone which would exaggerate the 
functional pathology but also secretion of a 
positive antidoting hormone. These new findings 
supplement in a meaningful way the older ob- 
servations that gland deprivation results in the 
augmentation of compensatory stimulating hor- 
mone as is seen, for example, when the hy- 
pophyses of castrated animals secrete excessive 
amounts of gonadotropic hormone. Thus a 
principle of reciprocal hormonal control compar- 
able with that of reciprocal innervation is ex- 
emplified. A research investigation of such funda- 
mental significance will no doubt stimulate 
similar studies in other laboratories and with 
other species. 

The findings of Reforzo-Membrives offer a 


Yo!u! 

suggestion as to how iodine, which prima 
augments thyroid secretion, can be effectivi 
mitigating the symptoms of exophthalmic go 
— a paradox that has long demanded elucidat 
Possibly the iodine administration results, 
rectly or indirectly, as does thyroid adminis 
tion, in the production of hypophyseal a: 
thyroid hormone. It may be that it is i 
pituitary hormone which was, in whole or 
part, the effective agent in the ‘anti-thvi 
serum’ of older investigators and in aniit 
‘immunized’ by'^ thyroglobulin as recently stud 
by’^ Lerman.- 

The demonstration of a specific depress 
hormone in case of thyroid-treated rats deiua 
further search for similar agents in other case: 
induced or clinical conditions of hyperhornu 
zation. Should a principle comparable torecip 
cal innervation prove to be of general occurre 
in our field, endocrine theory would be fun 
mentally enriched and a way might be opei 
for an effective extension of the possibilities 
hormone therapy. 

R.G.H 

2 Leruan, J. : Endocrine action of thyroglobulin a 
bodies. Endocrinology 31 : 558. 1942. 
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)tic fibrous dysplasia. The outstanding features 
[ the syndrome are multiple osseous lesions 
isociated with endocrinological disturbances of 
arious ^Taes but usually with skeletal precocity; 
ad some have sexual precocity, features suggest- 
ig thyroid disorders and acromegalic changes, 
atches of cutaneous pigmentation are also 
laracteristic of the disease. In the 2 patients the 
athors report there were also present visual 
ranges, apparently due to the great bony over- 
rowth of tire base of the skull pressing on the 
ptic nerves and, in one instance, encroaching on 
re orbit. In 1 patient also the serum calcium was 
ported elevated to 12.6 mgm.%, the phosphate 
'wered to 2.6 mgm.% and serum phosphatase 
igh at 30 Kay units. They stressed the absence 
: osteoclastic foci, which was also stressed by 
Ibright et ah, and believed the pathologic 
icture to be due to collagenous osteogenesis of 
le marrow with attritive osteolysis of the 
mellar trabeculae. — J.E.H. 


Garrison, F. G. 


Urinary obstruction in children inducing renal 
hyperparathyroidism. J. Urol. 48; 44. 1942. 


Urinary obstruction with imposed infection 
reduces renal insufficiency and induced hyper- 
arathyroidism with or without rickets, dwarfism 
nd infantalism being present. 5 cases are pre- 
:nted with mortality in 2. Of 3 postoperative 
ases, 2 are free of infection and have resumed 
rowth; one has a guarded prognosis with a 
ngle kidney and infection. Prognosis in such 
ases is poor unless treatment is established 
efore renal insufficiency has progressed. — • 


UUAN, 0. C., D. E. Clark, J. Van Prohaska, 
C. Vermlulen and L. R. Dragstedi. 

The antagonistic effect of lipocaic and the an- 
terior pituitary on fat metabolism. Am. J. 
Physiol. 123; 264. 1943. 

Lipocaic, the factor of the pancreas that pre- 
ents deposition of fat in the liver of the de- 
'ancreatized dog, inhibits the accumulation of 
a an the livers of guinea pigs injected with the 
e ogenic factor of the pituitary gland. Fatty 
avers obsen-ed in the “Houssay' animal” are also 
|revented by lipocaic. The results imply that 
pocaic is antagonistic to the fat metabolism 
ion'"^f ( pituitary gland and causes migra- 
ij, " J i *0 the body depots. However, factors 
er iian ketogenic hormone of the pitui- 
3 E and are likewise involved in fatty infiltra- 


tion of the liver and are also controlled by the 
lipocaic activity of the pancreas.— R.R.G. 

Lawrence, R. D., A. Meyer and S. Nevin. 

The pathological changes in the brain in fatal 

hyTioglycaemia. Quart. J. Med. 11; 181. 1942. 

The authors briefly review the literature on 
fatal hypoglycemia and the various conceptions 
which hav'c been proposed as to the cause of 
death in this condition. They report 6 cases of 
their own with fatality resulting from hypo- 
gly'cemia. Two of these were diabetic patients 
whose hypoglycemia resulted from inadvertent 
administration of too great an amount of insulin; 
1 patient suffered his liypoglycemia from an un- 
recognized islet cell adenoma; the other 3 were 
given insulin shock therapy for mental disorders. 
The most characteristic pathologic feature of the 
condition is the widespread degeneration and 
disappearance of the nerve cells in the cerebral 
cortex, basal ganglia and cerebellum, especially 
noteworthy and constant being the changes in 
the caudate nucleus and putamen. They point 
out the lack of evidence that insulin has any 
direct effect on the vasomotor regulation of the 
brain. They feel that the most likely explanation 
for the mechanism of the hypoglycemic changes 
is due to the inability of brain tissue to use any 
other substrate than glucose for its o.xidative 
processes. Absence of glucose thus means "sus- 
pension of vital metabolism which, if prolonged, 
must lead to death and irreversible lesions in the 
nervous tissue.” The more prolonged the coma 
from hypoglycemia, the more likely the fatal 
termination. They also point out that it is in- 
correct to describe this reaction as anoxia and 
suggest a new term — oxyachrestia (cf. achrestic 
anemia, from x/)ucris = use). — J.E.ll. 

Moore, T. V. 

Physiological factors in the treatment of 

mental disorders. Psychiat. Quart. 16; 765. 

1942. 

The author treated a series of patients present- 
ing in general manic depressive symptoms with 
an extract of adrenal cortex and a number of 
schizophrenic patients with anterior pituitary- 
like substance. The manic depressive patients 
received one cc. of eschatin 3 times a week, the 
schizophrenic patients 250 units of follutein 3 
times a week. The initial dose of follutein was 
usually' 125 units. After a course of 15 to 20 in- 
jections, a new series was started after an interval 
of a week to 10 days. Five or more series were 
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given according to the circumstances. Escliatin 
was supplemented by ascorbic acid, 100 mg. 
tablet, t.i.d., a.c. Follutein was supplemented by 
thiamin hydrochloride in the same dosage. There 
is some weak evidence to show that the treat- 
ment of the dementia praecox patients was bene- 
ficial, but rather strong evidence that the condi- 
tions of the manic-depressives were distinctl}"^ 
ameliorated. The efficacy of the treatment was 
tested by the comparison of a treated series of 
hospital patients (24 cases) with an older series 
(48 cases) of untreated hospital patients. The 
critical ratio of the difference in the percentage 
of recoveries in the 2 series was 4.62, which sug- 
gests that for some reason other than chance the 
treated series had a much more definite trend to 
recovery. Of the untreated patients, 8.3% and 
of the treated, 58.3% were discharged from the 
hospital in less than 6 months. Besides the hos- 
pital cases 23 ambulant patients were treated, 
with 69.6% of apparent recoveries. The author 
feels that this type of therapy merits further 
trial. — From “Hartford Abstracts.” — R.G.H. 

Selye, H. 

Production of nephrosclerosis by overdosage 

with desoxycorticosterone acetate. Canad. 
M.A.J. 47:515. 1942. 

In 12 3-day-old White Leghorn chicks, the 
author gave daily 0.5 mgm. desoxycorticosterone 
acetate in oil subcutaneously. Controls were 
treated with similar doses of cholesterol. After 10 
days it was obvious that the D.C. A. -treated 
birds were consuming more water and developing 
edema. All the birds were killed at the 20th day. 
Organs of the control group were normal. The 
treated birds showed signs of fluid retention with 
ascites, pericardial effusion and the subcutaneous 
tissues were edematous. Gonads in both sexes 
showed marked distension with edema. The 
hearts were enlarged, partially due to hyper- 
trophy and partially to dilatation. Blood vessels 
were thickened. The kidneys were considerably 
enlarged and were gra 5 nsh and swollen. The 
tubules had distended lumens. There was cloudy 
swelling in all segments of the nephron down to 
the collecting tubules. The entire parenchyma 
showed h 3 'peraemia and the glomeruli were 
enormously enlarged. The NPN did not seem to 
be raised despite marked renal lesions. The blood 
guoar, however, was increased in the treated ones. 
The possible significance of these observations 
relative to the pathogenesis of hypertension and 
nephrosclerosis in man is discussed. — J.E.H. 


Selye, Hans, and S. Albert. 

Morphogenetic actions of various steroids ir 
the castrate male rat. J. Pharmacol, and Ex- 
per. Therap. 76: 137. 1942. 

The various steroids stimulate the male acces- 
sory sex organs in a selective manner. Testos- 
terone stimulates predominately the seminal 
vesicles, androsterone the prostate, and andro- 
stenediol the preputial glands. Kendall’s Com- 
pound “E” has a definite prostate stimulating 
activity. Progesterone and pregnenolone have no 
seminal vesicle stimulating action in castrates. 
Desoxycorticosterone is without stimulant ac- 
tivity and appears to have inhibiting action due 
to the atrophy of the adrenal cortex.— C.P. 

Williams, E. H., and C. A. Weight. 

Clinical studies of endocrine dosage in the 
treatment of involutional psychoses. M. R(c. 
155: 11. 1942. 

Eleven cases were treated successfully and 
without recurrence for at least one year. Treat- 
ment consisted of 10,000 rat units a-estradiol 
benzoate one to three times a week for several 
weeks or until mental symptoms and general 
physical condition approached normal. Con- 
current use of sedatives was limited to small 
doses. Authors call attention to importance of 
adequate dosage in treatment of this condition. 
—D.A.M. 

Zeieert, Mark. 

Massive dose testosterone therapy in male 
involutional psychosis. Psychiat. Quart. 16- 
319. 1942. 

Five patients were treated with high doses of 
testosterone propionate, 25 mg. twice daily, one 
course amounting to at least 1300 mg. over 1 
days. Elimination of suggestion was attempkn- 
Only in one case control with sterile water is re- 
ported. No urine assays were done. Erections 
and rare ejaculations occurred, but no priapis® 
was noted. Psychologically: 2 cases were scarcel) 
influenced, 1 showed improvement lasting * 
months, 2 patients improved and have been a 
justing outside since 1940. The author attribute-- 
the improvement to the hormone therapy-" 
Courtesy Biol. Ahst. 

Zondek, B., and Y. M. Bromberg. 

Autodetoxication of stilbestrol during P’’^- 
nancyL Lancet 1: 381. 1942. 

Clinical observations on 4 women showed th*-* 
during pregnancy and the puerperium, 
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■an tolerate very large doses (270-445 mg.) ot 
liethylstilbestrol dipropionate without dcvclop- 
ng side-effects. The same patients some months 
liter childbirth showed severe to.vic manifesta- 
ions with only 2-5 mg. doses indicating that de- 
'Oxification of diethylstilbestrol takes place 
luring pregnancy. — D.A.M. 

GONADS 

.Ubrigiit, F., P. H. Smith and R. Fraskr. 

A syndrome characterized by primary ovarian 
insufficiency and decreased stature. Report of 
H cases with a digression on hormonal control 
■ of avillarv and pubic hair. .Ihi. J. M. Sc. 204: 
625. 1942. 

Eleven cases are presented as a new clinical 
'' from life-long ovarian insuffi- 
rome is characterized by in- 
antile se.\ual organs, lack of breast development, 
.parse axillarj- and pubic hair, short stature, con- 
jenital anomalies, late closure of the epiphyses, 
precocious senility, excess urinary excretion of 
ollicle-stimulating hormone and a decrease but 
lot an absence of urinary excretion of the 1 7-kcto 
iteroids. The syndrome must be differentiated 
rom other conditions causing primary amenor- 
•hea, namely panhypopituitarism, "premen- 
irchal menopause praecox” and a selective defi- 
iency of the gonadotropic hormones of the 
interior pituitary. The criteria for this differen- 
lation are outlived. The author suggests that the 
ack of hair is due to deficiency of the adrenal 
ortical hormone. Replacement therapy with 
-‘strin leads to marked amelioration of the syn- 
irome.— C.P. 

Bisciiopt, F., and G. J. Clarke. 

Influence of nephrectomy on ovarian response 
; ‘“^gonadotropins. Am. J. Physiol. 138: 241. 

Three gonadotropic preparations, sheep pitui- 
,-arj gonadotropin, pregnant mare serum and 
Pregnancy urine extract, were tested in the par- 
,‘|a } nephrectomized 22 day old female rat. The 
? eep gonadotropin, xvhen administered in doses 
aon-stimulating to the intact animal, produced 
n increase in ovarian weight in the operated 
ermate. Although augmented ovarian re- 
ni mare serum was noted in the 

^ oophrectomized rat, the results could 
body weight difference 
,p ‘oo operated and intact control groups, 
gnancy urine extracts administered in three 


different doses produced significantly heavier 
ovaries in the operated rat than in the littermate 
control. The absolute increase in ovarian weight 
averaged approximately the same for each dose 
level covering an eightfold dosage ' range. — 
R.B.G. 

Hamilton, James. 

Male hormone stimulation is prerequisite and 
an incitant in common baldness. .Im. J. .Inal. 
71:451. 1942. 

The etiology of common baldness was studied 
experimentally in men with testicular insuffi- 
ciency, namely: 10 eunuchoids; 94 eunuchs, 10 of 
whom had been castrated prepubertally, 34 bi- 
laterally orchidextomized during adolescence, 
and 50 castrated as adults. Common baldness 
never appeared in the 54 men who did not mature 
sexually. This is scarcely fortuitous in view of the 
genetic predisposition to alopecia in some of 
these men as indicated by tendencies to become 
bald when provided xvith exogenous andro- 
gens and loss in normal men, 43% according 
to Snyder and Yingling. Concomitantly the 
amounts of dandruff and sebaceous secretion 
were less in castrates than in normal men. Male 
hormone treatment of 12 of these castrate and 
eunuchoid men, providing stimulation considered 
equivalent to that in normal men, resulted in 
increased sebaceous secretions, acne and dan- 
druff, and 4 instances of baldness in a pattern 
observed in normal men. Progressive loss of head 
hair ceased xvhen androgenic medication was dis- 
continued in 2 cases, recommenced upon further 
therapy. Castration of men becoming bald pre- 
vented progression of alopecia but promoted no 
general regrowth of hair on bald areas. Pedigrees 
of patients receiving testosterone compounds, 
suggest that a genetic predisposition and male 
hormone stimulation are necessary to develop- 
ment of common baldness . — A ulhor’s Summary. 

Jones, G. E. S., and R. W. Te Linde. 

An evaluation of progesterone therapy in 
treatment of endometrial hyperplasia. Bull. 
Johns Hopkins Bosp. 71: 282. 1942. 

Of 28 cases of functional uterine bleeding as- 
sociated with pathological picture of endometrial 
hyperplasia treated with progesterone, only 2 
required radical procedures. Reduction of inci- 
dence of hysterectomy and irradiation therapy 
from 37 to 7% by use of progesterone indicated 
value of therapy. Dosage of progesterone and 
time interval of administration is discussed. — 
D.A.M. 
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Kahle, P. J., H. D. Ogden, Jr., and P. L. 
Getz OFF. 

Effect of diethylstilbestrol and diethylstil- 
bestrol dipropionate on carcinoma of the 
prostate gland. I. Clinical observations. J. 
Urol. 48: 83. 1942. 

Seven cases of adenocarcinoma of the prostate, 
6 proven by biopsy, were treated for 2 years with 
diethylstilbestrol and diethylstilbestrol dipro- 
pionate in doses averaging 5 mg. intramuscularly, 
three times a week. Treatment in all cases has 
afforded prompt relief of pain and urinary symp- 
toms with general improvement in health. Re- 
gression of lesion has occurred in all patients and 
have lost their malignant characteristics as 
judged by rectal palpation. Clinical improvement 
is associated with regression of metastatic lesions 
to bones and lymph nodes. No side effects of 
treatment were encountered except for a tran- 
sient gynecomastia in one patient. — D.A.M. 

ScHENKEN, J. R., E. L. Burns and P. J. Kahle. 

Effect of diethylstilbestrol and diethylstil- 
bestrol dipropionate on carcinoma of the 
prostate gland. II. Cytological changes follow- 
ing treatment. J. Urol. 48: 99. 1942. 

See abstract above. Regressive nuclear and 
cytoplasmic changes occurred in neoplastic cells 
of all cases. Nuclei showed reduction in size, con- 
densation of chromatin, loss of nucleoli and mi- 
totic figures and pyknosis. Nuclear diameters 
diminished by 18-56% during treatment. Re- 
gressive cytoplasmic changes consisted of ap- 
pearance of vacuoles, displacement of nuclei 
toward lumen of acinus, rupture of cell mem- 
branes and coalescence of vacuoles. — D.A.M. 

Kearns, W. M. 

Treatment of carcinoma of the prostate with 
estrogens. Wisconsin M. J. 41: 575. 1942. 

Thirty-seven patients ranging from 48 to 86 
3 'ears (average 67) were treated. Seven died 
during treatment, 5 of intercurrent causes and 
■ 2 in which progress of the carcinoma appeared to 
be the cause. The estrogen, diethjdstilbestrol 
was administered orallj- in 1 mg. doses, three 
times a da}' for 2 to 3 weeks, the dosage then 
being reduced to 2 mg. daih^ for 2 to 4 weeks, 
and then decreased to 1 mg. daih' indefinitely. 
Clinical improvement was evidenced by gain in 
weight, usually relief from pain throughout the 
bod}', improvement in blood count, slowing of 
sedimentation rates and an approach to normal 


in phosphatase estimation. After 4-5 month 
skeletal roentgenograms improved. The prostate 
decreased in size and lost its dense nodularity, 
fixation and indiscrete outline. Gastric and break 
stimulation irritation developed in several of tk 
patients and in the recent treatment ethinyl 
estradiol was substituted for diethylstilbestrol 
using .05 mg. doses. Several patients were im- 
planted with two 10 mg. pellets of estradiol or 
two 15 mg. pellets of estradiol benzoate once 
monthly. Gastric irritation is avoided by this 
procedure. Administration of estrogen is con- 
sidered of preference to castration. — D.A.M. 

Miller, Mary L. 

Neutral steroids in the urine of individuals 
with benign hypertrophy of the prostate 
J. Urol. 47: 846. 1942. 

Androsterone, trans-dehydroandrosterone (iso- 
lated as 3-chloro-A®-androstenone-17) and choles- 
terol were isolated from neutral steroid fraction 
of urine of patients with benign prostatic hyper- 
trophy. Comparison of val'jes for normal 
men and eunuchs indicated somew'hat smaller 
amounts of androsterone but no significant 
difference for trans-dehydroandrosterone. There 
was no evidence for the occurrence of abnormal 
hormone. — D.A .M. 

Miller, Mary L., and R. A. Moore. 

Variation in the daily urinary excretion ol 
androgens in relation to benign hypertrophy 
of the prostate. J. Urol. 48: 544. 1942. 

Daily variation in urinary androgen vas 
measured for a period of 30 days in 4 men, age-' 
73 to 81, 2 men with benign hypertrophy an 
two of comparable age without prostatic hypnf 
trophy. Daily fluctuations in the two person' 
with hypertrophy were no greater than m 
two without. — D.A.M. 

Newerla, G. j. 

The history of the discovery and isolation 
the male hormone. New England J . Med- 
39. 1943. 

The history of the discovery and isolation^n 
the androgenic principle of testes is traced- 
interesting chronological tabulation and aj 
cellent bibliography are appended. — R.B.O- 

Selye, Hans, and S. Albert. ^ 

The effect of various steroids in intact m 
rats. Am. J. M. Sc. 204: 876. 1942. 

All hormonally active steroids (whether • 
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le folliculoid, testoid, luteoid, corticoid, or 
permatogemc) cause involution of the Lejdig 
ells of the testis Of these the folliculoids are the 
Host active on a dosage basis The Lejdig cell 
nvolution does not result from the direct steroid 
iction but due to the inhibition of the pituitarv 
;onadotropic hormone inhibition tbe action of 
he steroids on the structural appearance of 
lumerous other organs has also been tabulated 
-CP 

Simon, S M , and A T Ullman 
A clinical stud> of lOS patients treated with 
estrogen and progesterone Coiiiicclicut Stale 
M J 6 921 1942 

Eighty one menopausal patients, natural, 
surgical and irradiated, u ere treated once \v eekly 
sitli estradiol dipropionate in doses of 1 mg for 
the first week or two followed by 0 2 mg doses 
lor a total period of S or 6 weeks This was fol 
lowed by intervals between treatment of 2-4 
weeks depending on relief of symptoms Thirty - 
nine of the patients received thy roid and seda- 
tives in addition to estrogen therapy Si\ty or 
fi2% of patients had evcellent or adequate re- 
sults, 22 or 27% inadequate and 9 or 11% had 
no relief Colored patients seem to respond more 
favorably than white Twelve cases of oligo- 
menorrhea treated with estradiol dipropionate 
(total dose S mg ) for 3 weeks followed by pro- 
gesterone (total dose 6 mg ) for one week The 
series was then repeated for an average of 3 
months In 10 or the 12 patients, a normal 
menstrual flow lasting for several months was 
attained Eight cases of secondary amenorrhea 
also treated with estradiol dipropionate and 
progesterone yielded only 3 satisfactory results 
Three patients with juvenile menorrhagia were 
relieved and their menstrual cycles completely 
regulated with progesterone — D A M 

HYPOPHYSIS 

.Anderson, J A , and Wsu R Murlin 

Antagonism of pitressin and adrenal cortical 
extract in human diabetes insipidus J Pediat 
21 326 1942 

The physiological antagonistic action of adre 
"a cortical extract in pitressin on the excretion 
e sodium, chloride and water was confirmed in 
cal ^rrbject with diabetes insipidus Corti 

extract fails to increase potassium excretion 
fa' supplied It IS suggested that 

cu alive reabsorption of water as induced by 


pitressin must be in progress before kidney 
tubules can selectively excrete sodium and po 
tassium — D 1 M 

PANCREAS 

AlTSCIIUL, a , VND A NAfllAN 

Diabetes mellitus in Harlem Hospital out- 
patient department in New York A com 
parison of certain etiologic factors in Negro 
and white patients Jour Am Med issoc 
119 248 1942 

The number of new and referred diabetic 
patients at tbe Harlem Hospital outpatient de- 
partment increased 2' a times in the 1935-39 
period In 7 years the mortality increased 76% 
for Negro as compared with 26% for white dia- 
betic patients The onset of diabetes was much 
earlier m the female Negro than in the female 
white patient Heredity and familial incidence 
were factors m the Negro diabetic etiology 
Obesity was equally common in both Negro and 
white female patients Undernutntion was 
slightly higher in the Negro than m the white 
groups The Negroes had higher per cent in the 
mild diabetic group than did whites — Courtesy 
Bio/ Aisis 

Andirson, G E 

Problem of retinitis in the diabetic patient 
Arci Ophlh 28 679 1942 

Present-day orthodox treatment of diabetes 
mellitus has been disappointing in so far as it 
concerns the prevention of premature arterio 
sclerosis in general and diabetic retinitis in par 
ticular There seems to be a relationship between 
the development of fatty infiltration of the liver 
and a similar process in the arteries — so umv ersal 
in all diabetics of long duration Both of these 
processes are intimately related to faulty fat 
metabolism The diabetic should be kept from 
obligatory fat metabolism by forced carbohy- 
drate and protein metabolism by means of diets 
relatively high in both moieties and low in fat, 
together with adequate insulin Weight loss in 
the arteriosclerotic diabetic is to be meticulously 
avoided since it invites unnecessary fat mobilua- 
tion from the fat depots and amounts to the 
equivalent of a high fat diet Conventional 
normal readings for blood sugar are not physi 
ologic for the arteriosclerotic diabetic Their 
maintenance not infrequently invites relative 
hypoglycemic states to which there is compensa- 
tory suprarenal response and secondary hyper- 
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in whom the stimulus to thyroid overaction is 
unusually powerful or persistent. The occasional 
simultaneous development of exophthalmos and 
localized pretibial myxedema could be explained 
by such a hypothesis.” — J.E.H. 

Trotter, W. R. and N. Wallace. 

Thyroxine as a practical treatment of myx- 
edema. Brit. M. J. 1 : 183. 1942. 

A typical case of myxedema is described. The 
patient reacted to the oral administration of thy- 
roid with vomiting, edema of the face and pains 
in the limbs. Thyroxin was administered intra- 
venously with good therapeutic results; the 
maintenance dose was found to be 7.5 mg. given 
in asingle injection once every four weeks. — E.B.A. 


Watson, C. J., D. Craig and N. Beach. 

Myxedematous ascites. Internal. Clin i- ];; 

1941. 

This is a brief discussion of the subject 
illustrative case reported in detail. In 1 ol thc:; 
hydrothorax occurred, but this is not believed i 
be due to the myxedema. Ascites without hea-' 
failure occurs in myxedema only occasionally.!) 
22 cases of myxedema, observed over a period r 
20 years, but 2 cases of this type were obsened 
The presence of mucin in the ascetic fluid r 
myxedema indicates that the ascites is directl; 
related to the underlying cellular disturbance c' 
the disease, i.e., elaboration of an abnormal flui' 
rich in mucin. — I.B. 




'amilial Eunuchoid Gigantism 

m Mansbacher, 


m Ihc Department of Medicine, 
yashinglon Unhersity School of Med- 
cine, the Endocrine Clinic, IVosh- 
niton Unhersity and the 

iiirnes Bcspilal, St. Louis, Missouri 


T he usual classification of giants dif- Assuming that excessively tall stature is the 
ferentiates between the so-called normal ^'esuU of excessive activity of the pituitary gland, 
giants and true endocrine giants. The then it seems necessary to conclude that pecu- 
lormal giants are tall men, often %vith tall fore- endocrine glands 

are influenced by genetic lactors^ — have an inher- 
itable basis. 

Unique in medical history perhaps is the 
record of the Minneapolis giant, described by 
Gray (3). His paternal grandfather, the Nor- 
wegian giant, was reported to have been 8 ft. 
4 in. Both parents were more than 6 feet tall. 
The giant himself was 7 feet tali. It would ap- 
pear that the familial and hereditary influence 
must have been important in this family, also 
that the disturbance of sexual function must 
have been only partial. And yet, the picture of 
the Minneapolis giant is one of advanced 
hyperpituitarism. The dividing line therefore 
between so-calied normal giants and those due 
to abnormal pituitary function is at best a 
vague one. 

Pituitary gigantism is considered to be 
secondary to pituitary tumors. We know that 
in the closely related acromegaly eosinophilic 
tumors of the hypophysis have been present 
Received hr pubi.eat.on March 2 , 1943. in nearly half of the cases which have come to 


lears, with normal sexual development and 
lormal hair growth in whom procreative abil- 
ty is not known to be impaired. E.xamples of 
.his type of overgrowth arc Falta’s (1) giant 
tnd Camera, the boxer. Even in individuals 
vho have been classified as normal giants 
•nere are usually the stigmata of hyper- 
iiituitarism evident from prognathism, wide 
•pacing of teeth and very large hands and feet. 
’Wee, as far as we know at present, growth in 
ength of long bones is dependent upon a stimu- 
os from the anterior lobe of the hypophysis, 
> IS evident that whatever the classification is, 
? R'Rlant or excessive pituitary stimulus must 
c present in every case of abnormal height. 

amilial gigantism has seldom been recorded, 
avenport (2) in his studies on inheritance of 
^ has collected data on a few families 
tall members. His conclusions are as 
follows: 
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Fig. 1. Brothers, Raymond and Lawrence D., aged 10 and 19 years, respectively. Raymond was 9 inches taller than 
average for his age. Note the length of the foot and great toe in photograph on the right. Lawrence was 6 ft. 11 in tall i' 
the size and shape of the hands. 


operation or autopsy. Atkinson (4) who col- 
lected the cases described from 1935 to 1937 
found in 287 cases the occurrence of adenomata 
in 124 in which the condition of the pituitary 
gland is reported. It is reasonable to suppose 
that in gigantism the same may be true in cases 
which reveal signs of definite hyperpituitarism. 
The pathologic data on giants are, however, 
deplorably meager. 

The last group are the eunuchoid giants in 
whom for one reason or another the testes or 
ovaries develop late or are atrophic or de- 
stroyed. The physical status of such patients 
is very characteristic and consists of absence 
of secondary sex characteristics, hypotrichosis 
and impotence, combined with overgrowth of 
long bones and open epiphyses. 

We have had the privilege of studying for 


several years a patient with typical eunuchc 
gigantism. 

CASE REPORT 

The patient, Lawrence D., was sent to Barnes H 
pital from Barnard Skin and Cancer Hospital 
of the etiology and nature of his excessive heigW 
went to the Barnard Hospital because of an ulcc^ 
his leg, which on admission was still present, 
family history will be revealed later. He had the u t 
children’s diseases : measles, mumps, whooping con 
and chicken-pox. At the age of 4 or 5 years his unu i 
height was discovered. When he started to sc oo 
the age of 7, no one would believe that he vas on)^ 
but rather thought that he was about 9 nineyear= ^ 
He was always the tallest boy in his class an 
above the average height. He made average nj^r 
school. At the age of 12 years he was 5 ft. 

16 he was 6 ft. 1 in., at 18, 6 ft. 5 in., and at t c 
of admission 6 ft. 11 in. tall. ^ 

In 1933 he entered another hospital because 
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idescended left testicle. During his stay in the hos- 
ilal a kidney infection ^Yas discovered and treated, 
[c had never received specific treatment for the iin- 
escended testicle, nor for the apparent eunuchoidism 
•hich accompanied it. Five months before he entered 
arncs Hospital he accidentally struck the inside of 
is left foot with the shoe of the other foot. Since then 
lere has been an ulcer of the right foot which has 
msed him to give up his occupation in a printing 
Bee, where he was running a press. He never com- 
bined of headaches. After long reading he has some 
lurring of vision. There arc no signs of diabetes 
isipidus. He has very little sexual desire. 

Physical examination revealed a very tall young 
lan, 19 years old, whose appearance is best shown by 
le photograph. The size and shape of the head were 
ormal. There was no evidence of prognathism. The 
ody measurements are shown in table I. The height 
•as 13.5 inches above the average height for his age. 
’he span was greater than the height. The distance 
ora the pubic bone to the floor was 13.9 inches longer 
lan the sitting height. The hips were broad and the 
loulders narrow. He had bowing of the thighs. The 
upils reacted promptly to light and accommodation, 
yegrounds and visual fields were normal. The skin 
as velvety. There was no beard, practically no hair 
1 the axillae and the pubic hair was scant with a 
imale distribution. There was a pronounced dorso- 
rnibar kyphosis. The thyroid gland was of normal 
ze. Examination of heart, lungs and abdomen rc- 
wled no abnormalities. The penis was of average 


size. Both testicles were in the scrotum. The right was 
of normal size and a little larger than the left one. 
T'hc lobes of the prostate gland could not be felt. T'hc 
fingers were very' long but not tapering, they were 
thin throughout their entire length, except for definite 
thickening of the joints. There was a deformity of the 
toes of both feet, more prominent on the right foot.^ 
Above the right ankle there was an cczematoid 
dermatitis surrounding a traumatic ulceration. The 



Fic. 2. Roentgen photograph of the hand of Raymond 
(/e//), aged 19 years, and of a male average size and the same 
age {right). The photographs were made simultaneously on 
the same plate. 


Table 1. Measurements 

feight 

leight 

ubic bone=floorht. 
pan 

•ircuTnference of 
head 
chest 
abdomen 
'i-acroroial widtli 
•-iliac width 
eft hand length 
eft hand breadth 
hard finger length 
eft foot breadth 
eft foot length 
'feat toe length 

Table 2. Measurements 

^'eight 

leight 

’ubic boneafloorht. 
pan 

'ircumference of 
head 
chest 
abdomen 
ji^cromial width 
»-ihac width 
•eft hand length 
^ft hand breadth 
^tnrd finger length 
-eft foot length 
^ft foot breadth 
^feat toe length 


or Lawrence D. 


74,3 

kg. 

163.5 

lb. 

2128 

mm. 

83.0 

in. 

1195 

mm. 

46.6 

in. 

20S0 

mm. 

81.1 

in. 

565 

mm. 

22.0 

in. 

885 

mm. 

34.5 

in. 

715 

mm. 

27,9 

in. 

355 

mm. 

13.8 

in. 

330 

mm. 

12.9 

in. 

245 

mm. 

9.5 

in. 

87 

mm. 

3.4 

in. 

no 

mm. 

4.3 

in. 

108 

mm. 

4.2 

in. 

347 

mm. 

13.5 

in. 

79 

mm. 

3.1 

in. 

OF RAYMOND D. 



35.5 

kg- 

78.1 

Ib. 

1586 

ram. 

61.8 

in. 

835 

mm. 

32.6 

in. 

1594 

mm. 

02.2 

in. 

527 

mm. 

20.5 

in. 

620 

mm. 

24.2 

in. 

570 

ram. 

22.2 

ih. 

290 

mm. 

11.3 

in. 

225 

mm. 

8.8 

in. 

185 

mm. 

7.2 

in. 

68 

mm. 

2.6 

in. 

88 

mm. 

3.4 

in. 

281 

mm. 

10.6 

in. 

82 

mm. 

3.2 

in. 

70 

mm. 

2.7 

in. 


basal metabolic rate was -7 per cent. The blood 
Kahn reaction was negative. The blood cholestorol 
was 139 mg. per cent; phosphorus, 4.1 mg. per centj 
calcium, 10.6 mg. per cent. A sugar tolerance test gave 
the following results in mg. per cent: Fasting, 81; at 
0.5 hour, 106; 1 hour, 123; 2 hours, 108; and 3 hours 59. 
The blood counts were normal. There were no ab- 
normal findings in the urine. Roentgen-ray' examina- 
tion revealed that the skull was sy^mmetrical. The sella 
turcica was small, shallow and showed some bridging. 
The sinuses were markedly enlarged. No epiphy'seal 
closure in the bones of the hands and wrists had taken 
place. There was an extreme kyphosis of the lower 
dorsal spine, associated with a mild scoliosis, convexity 
to the right. What were taken to be the bodies of the 
eighth, ninth and tenth dorsal vertebrae were very 
poorly defined and appeared to be the site of a de- 
structive process, diagnosed as osteochondritis desic- 
cans juvenilis. 

This case seemed to conform exactly to the 
classic picture of eunuchoid gigantism. We 
were, therefore astonished, when our patient 
brought his youngest brother, aged 10, with 
him to the clinic, to find the same physical 

* This he said was acquired by wearing too tight .shoes. 
The toes were unusually long, especially the big toes, and 
pressed together. 
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characteristics of skeletal growth, but with ap- 
parently normal sexual development. 

The family history of the brothers furnished 
the following data: The relatives on the father’s 
side are all more than 6 feet tall. The father 
is 6 ft. 4 in. in height, the mother is of medium 
height. There are 5 children. The oldest is 
described above. The oldest daughter, 18 years 
old, is 6 feet tall. She shows no signs of endo- 
crine disturbance. A boy of 16 and a girl of 11 
years are of average height and are in no way 
abnormal 

CASE REPORT 

The patient’s brother, Raymond D., age 10 had no 
complaints. The past history was irrelevant. He 
started to walk when one year old. He had had measles 
and diphtheria. An interesting point about his appear- 
ance was the striking resemblance to the descriptions 
of his oldest brother at the age of 10. He, too, was very 
tall. The height was 9 in. above the average. The span 
exceeded the height about | in. The distance from 
the pubic bone to the floor was 3.4 inches longer 
than the sitting height. He wore shoes of size ten, as 
did the brother 6 years his senior. The exact measure- 
ments are given in table 2. There were no abnormalities 
of the head and no prognathism. He had long ex- 
tremities, especially long fingers and toes. Particularly 
noticeable was extreme enlargement of the big toes. 
There was symmetrical ankylosis of the metacarpo- 
phalangeal joints of both thumbs.. The posture was 
good and there was no deviation of the spine. The 
pupils reacted promptly to light and accommodation. 
The thyroid gland was of normal size. Examination of 
lungs, heart and abdomen showed no abnormalities. 
The penis and testicles were of normal size corre- 
sponding to his age. Both testicles showed normal 
descensus. Axillary and pubic hair had not developed 
as yet. The basal metabolic rate was —8 per cent. 
The blood Kahn reaction was negative. The urine was 
free from albumin and sugar. Roentgen-ray of the 
skull showed the sella turcica enlarged and deepened. 
Neither the dorsum nor the floor had undergone anj" 
erosion. The other roentgen studies showed that the 
ossification centers and epiphyseal lines corresponded 
to his age. The ankylosis of the thumbs did not affect 
the bony structure and was apparently a fibrous 
ankylosis. 


DISCUSSION 

In previous discussions of eunuchoid gigai 
tism it has been assumed that the abnorm; 
growth was dependent upon failure of se.x glaj 
development at puberty, and to this conq 
the first case, Lawrence D., seemed to conforn 
In the second case, however, the characteristi 
were well under way at the age of 10. One i 
two conclusions seems inevitable, either th: 
the influence of hypogonadism upon skelet 
growth may exist before puberty without hyp 
gonadism, or that eunuchoid characteiistii 
may be present, occurring perhaps as an hered 
tary or familial characteristic. 

SUMMARY 

The physical status of patients with euni 
choid gigantism is very characteristic and coi 
sists of absence of secondary sex characteristic 
hypotrichosis and impotence, combined wit 
overgrowth of long bones and open epiphyse 
The history of two brothers, 19 and 10 yeai 
old, respectively is given. The case of theoldi 
boy conforms exactly to the classic picture ( 
eunuchoid gigantism. The younger brothe 
aged 10, showed the same physical charade 
istics of skeletal growth, but with apparent! 
normal sexual development. One of two coi 
elusions seems inevitable, either that the n 
fluence of hypogonadism upon skeletal growt 
may exist before puberty without hypogoni 
dism, or that eunuchoid characteristics may! 
present, occurring perhaps as an hereditary < 
familial characteristic. 
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Ectodermal Disorders in Chronic 
Hypoparathyroidism 
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C HANGES in structures of ectodermal origin 
in chronichypoparathyroidism have been 
described repeatedly. In most eases these 
disorders were noted as incidental findings of 
secondary' importance. The case which is to be 
'reported presented as a striking part of the 
clinical picture, skin, hair and nail abnor- 
malities. In addition there were other unusual 
'features. 

CASE REPORT 

M. M., a S0*year old Slovaki.in ^voman, was 
admitted on Dr. C. L. Brown’s service on May 18, 
1942, complaining of numbness and stillness of the 
hands and feet and a recurrent skin disease. She had 
been in excellent health until 20 years ago, when at 
^be developed difficulty in breathing. 
Ihjroidcctomy was advised and done. Following the 
operation she was relieved of dyspnea, but 5 days later 
f here occurred numbness of the hands and feet accom- 
panied by stiffness in these extremities. These symp- 
toms were relieved by the administration of a calcium 
sa t On discharge from the hospital she was advised 
? drachm of calcium lactate by mouth 3 

Jmw daily. This she did conscientiously, but in spite 
0 the medication she continued to have attacks of 
^ any as frequently as 4 or 5 times monthly for the 
years. In 1935 her family physician advised 
^ parathj'roid extract by hypodermic at the 
^nse of tetanic symptoms. In the beginning 2 cc, was 
months passed it became necessary 
employ increasing doses, and recently as much as 
cc. has not controlled the tetany. 
e\eral years after thyroidectomy she noted in- 
‘^O'ncss and coarseness of the skin. In Janu- 
chest 1 developed a skin eruption involving the 
„ ’ ^Icral aspects of the trunk, the post-auricular 

— and the dorsal surfaces of the forearms. This 
Kecuved for publication March S, 1943. 


was at first vesicular, but soon became dry and 
crusted, and after 2 months disappeared entirely. 
During these 2 months the episodes of tetany increased 
in frequency and severity. Following this she remained 
practically free of symptoms for 2 years, at the end of 
which time, in January, 1938, the skin lesions recurred, 
this time associated with moderate loss of hair and 
complete shedding of the finger and toe nails. With 
the reappearance of the sicin changes, there was an 
exacerbation of the tetany. During the next 5 months 
these symptoms persisted, but at the end of that time, 
in June, 1938, the skin had again cleared and new nails 
had appeared. Since then, the dermatologic changes, 
including loss of hair and nails, have recurred each 
January and have di.sappeared each June. For the 
past 3 years tetany has been rare except during those 
periods when the ectodermal changes are manifest. 
Four years ago the vision began to fail, and three 
years ago a left cataract extraction was done. 

The diet lias been adequate, including cereals, 
meals, milk, bread, butter, fresh greens, eggs, vege- 
tables and fruit juices. During the w'inter months the 
patient rarely ventures outdoors, but in April and 
May she sits in the sunlight in the garden several 
hours each daj'. In the winter she develops fissures in 
the angles of the mouth which disappear in the sum- 
mer. 

As a young woman she had had swelling and pain 
in both ankles lasting a few weeks and leaving no 
residuum. Six years ago a hysterectomy was per- 
formed. 

Physical examination revealed a large-boned, 
moderately obese, middle-aged woman lying comfort- 
ably in bed. The hair was partially gray, coarse in 
texture and sparse in some portions of the scalp. The 
skin of the arms and legs was dry and coarse. Pig- 
mentation and scaling of the dorsal aspects of both 
forearms were present All of the nails showed marked 
changes, particularly at the lunulae. The lunula of 
each nail was white and crumbly, while distally the 
entire nail plate w'as separated and elevated (fig. 1). 
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‘The lateral aspects of the trunk presented skin lesions 
remarkable in appearance — solid purplish-red patches 
sharply marginated from the uninvolved skin (fig. 2). 
There was thickening of the skin in these patches, and 
their surfaces were covered with loose flaky scales’ 
(Dr. C. S. Wright). Examination of the e3'es Dr. 
G. G. Gibson revealed aphakia on the left, the cataract 
having been removed. An immature cataract was 
present on the right. This was felt to be of the me- 
tabolic type in that there were vacuoles and posterior 
polar opacities. There were also numerous spicules. 


Volun t 

6.8 mg. per cent; serum phosphorus 5.8 mg. per cor 
serum protein 6.65 gm. per cent (albumin, 4 % gi 
per cent, globulin 1.89 gm. per cent) ; serum cholestei 
235 mg. per cent. The Kolmer-Wassermann, Kah 
and Kline tests were negative. The Mosenthal to 
disclosed normal concentration of the urine. Ga«ti 
analysis revealed mild hypo-acidity. The B.M R w. 
-|-5 per cent. The electrocardiogram showed a (1 
interval of 0.40 seconds, the heart rate being 96 p 
minute, the upper limit of normal for this rate bcr 
0.353 seconds (Ashman and Hull). Because of If 



Fig. 1 (Jeji). Nail changes, and Trousseau sign on left in case of chronic hypoparathyroidism. 

Fig 2 {right) Lateral aspect of trunk of patient with chronic hypoparathyroidism demonstrating the extent and seient] 
of the skin lesion (photographed from above). 


Examination of the mouth revealed the presence of 
angular cheilitis, and a smooth reddened tongue with 
atrophj' of the lingual papillae. Upper and lower false 
dentures were present. There was a thyroidectomy 
scar, and a small nodule was palpable to the left of the 
midline ivhich moved on deglutition. The chest was 
resonant. A few moist rales were audible at the lung 
bases. The heart sounds were normal, the rhythm 
regular, the rate 70 per minute, the blood pressure 
128/80 mm. Hg. There was evidence of mild left 
ventricular enlargement. The abdomen was not re- 
markable. The deep reflexes were active and equal. 
Chvostek and Trousseau signs i\ere present. It is 
noteworthy" that as soon as the cuff of the sphyg- 
momanometer was inflated there w'as marked blanch- 
ing of the skin of the arm. 

Laboratory studies and special examinations. Blood 
count: red cells, 3.45 million per cu. mm.; hemoglobin, 
9 gm., 57 per cent; color index, 0.87; leucoc}"tes, 8000 
per cu. mm.; 52 per cent neutrophiles, 36 per cent 
lymphocytes, 9 per cent monocytes, 3 per cent eosino- 
philes. Urinalysis disclosed no abnormal findings ex- 
cept for a very slight trace of albumin. Serum calcium 


possibility that the skin and nail changes might hav 
been caused by fungus infection, skin and nail scrap 
ings were examined and cultured. No evidence of fung 
was found. 

On May 19, therapy was instituted with dihvdro 
tachysterol, 1.25 mg. 3 times daily. This was con 
tinued until May 27, the urine being tested 3 timf 
daily with Sulkowdtch reagent. (1) A low phosphors 
diet was ordered, and one drachm of calcium lacta < 
was given 3 times daily by mouth. The patient a 
received viosterol, 10 minims twice daily 
juice, brewer’s yeast, one drachm 3 times daily, as 
daily intramuscular injections of 50 mg. of thia®^ 
chloride and 100 mg. of nicotinamide. On May J 
Chvostek and Trousseau signs had disappearc , 
serum calcium w'as 7.7 mg. per cent, the serum p 
phorus 7.2 mg. per cent, and the Sulkowitch tcs 
vealed a faint white cloud. The patient had a^^^^ 
symptoms for one wmek. By this time the skin c-i 
had begun to clear remarkably, although it was^ 
unusual for improvement to occur spontancou'-.^^^j 
this time of the year. On May" 28 the patient in'> 
on leaving the hospital. She agreed to remain on 
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icrapeutic plan outlined, except that the dose of 
ihydrotachystcrol ^\as to be regulated by her family 
hysician depending upon the results of the tests with 
ulkowitch reagent. 

The patient was not seen again until Nov. 1 1, 1942, 
hen she returned as an out-patient for check-up. 
everal days after she had left the hospital the dose 
f dihydrotachysterol had been reduced to 1.25 mg. 
aily, and Sulkowitch tests once a week revealed 
ormal levels of urinary calcium. By June 15, 1942, the 
u'n lesions had disappeared entirely, the nails had 
led, new nails were appearing, and no further loss of 
air had occurred. She had had no tetanic manifesta- 
ons, and was able to do her housework, had gained 
4 lb , and felt better than she had in 20 years. There 
ad been no progression in loss of vision. On examina- 
on the pulse rate was 62 per minute, the blood pres- 
jre 140/80 mm. Hg. The skin lesions had completely 
Isappeared except for several small light scars, 
lormal nails were present. The hair was normal in 
uantity and texture. The scaling on the dorsum of 
le arms had disappeared. Cheilitis and glossitis were 
0 longer present. The Chvostek and Trousseau signs 
Quid not be elicited. There was no blanching of the 
kin of the arm on inflating the cuff of the sphyg- 
lomanometer. The scrum calcium was 9.4 mg. per 
mt; the scrum phosphorus 3.4 mg. per cent. 

The patient was seen again on March 4, 1943. 
here had been no recurrence of the ectodermal dis- 
rders nor tetany. The scrum calcium was 8.9 mg. 
creent and the scrum phosphorus 1.8 mg. per cent. 

COXtMENT 

The unusual aspects of this case are the 
larked ectodermal changes, the seasonal re- 
urrence, and the evidences of avitaminosis B 
'-'hich disappeared after the institu tion of treat- 
nent. 

Trophic’ changes in tetany are not rare. They 
avolve epithelial parts almost exclusively, par- 
icularly nails, hair, skin, tooth enamel and 
diary epithelium. At times tetany may be so 
add and the symptoms so transient, that the 
iseasemaynotbe diagnosed, yet these changes 
aay occur (2). As early as 1843 Hearard (3) 
■ ; of the fingernails in tetany, 
cases presenting loss of the 
lais have been reported (2,4), although most 
> ten the only changes noted are brittleness or 
, moving with or without necrosis of the nail 
s. Schelling felt that these nail disorders 
Vtn the result of angiospasm of the 

■ vessels nourishing the nail beds. 

IS regard it is of interest that our patient 
emonstrated marked blanching of the skin of 


the arm below the inflated cuff of a sphygmo- 
manometer. 

Coarseness of the hair and loss of hair have 
been noted {2,4,5,6,7). An acute exacerbation 
of tetany may be introduced with rapid loss of 
hair (2). The hair usually' returns to normal 
quantity and texture after the tetany is con- 
trolled. 

Dryness, roughness,puffiness, thickening and 
scaling of the skin have been described, (2,4,5, 
6,7,), but we arc unaware of the occurrence of 
pronounced marginated skin lesions similar to 
those reported here. The dermatologic changes 
too, have been attributed to angiospasm. Pig- 
mentation of the skin is rare. 

Cataract formation in chronic tetany is not 
uncommon (8). Schelling states that until the 
advent of modern treatment cataracts were 
more commonly associated with nutritional 
tetany in young adults and less frequently in 
parathyroprivic tetany (4). The cataracts are 
characterized by the subcapsular distribution 
of the opacities (7). The lens may become a 
gray-white mass. Lenticular changes may oc- 
cur with surprising rapidity. One patient de- 
veloped bilateral cataracts to the point of 
blindness in the space of 4.5 months (7). 

Disturbances in tooth formation are com- 
monly' seen in chronic hypoparathyroidism (2, 
4, 9, 10). Albright states that when hypopara- 
thyroidism develops before the teeth have en- 
tirely formed, one finds aplasia or hypoplasia 
of the teeth from the point in their develop- 
ment that the disease had its onset (9). 

Improvement in the ectodermal disorders 
with improvement in clinical status is not un- 
usual. Haines (11) noted rapid disappearance 
of the conditions following treatment, and 
Cantarow (5, 6) reported two cases of idio- 
pathic hypoparathyroidism in which hair and 
skin disorders improved after calcium and 
parathyroid extract therapy had been insti- 
tuted. 

The seasonal recurrence of ectodermal ab- 
normalities accompanied by an increase in 
frequency and severity of tetanic seizures dur- 
ing the period from January to May is of in- 
terest. Exacerbations during the winter months 
were noted by Schelling (4). Boothby, Haines, 
and Pemberton (12) noted that a number of 
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patients with chronic hypoparathyroidism were 
much better in the summer and early autuiTin 
months than in the winter or early spring. In 
their experience more cases of parathyroid in- 
sufficiency following thyroidectomy occurred in 
the months of January, February, March, 
October, November, and December, than oc- 
curred in the months of April, May, June, July, 
August and September. They advised their 
patients to obtain as much sunlight as possible. 
Swingle and Rhinhold (13) demonstrated that 
ultraviolet irradiation caused startling im- 
provement in the violent symptoms following 
parathyroidectomy in dogs. It is recalled that 
this patient spent much time in the sunlight 
in the garden beginning in April or May of 
each year. 

The evidences of vitamin B deficiency, 
namely the glossitis and angular cheilitis, are 
difficult to explain inasmuch as the patient 
consistently took a diet rich in the components 
of the vitamin B complex. It is of interest that 
cataracts similar to those occurring in para- 
thyroprivic animals and human beings have 
been produced in rats by the feeding of a diet 
deficient in the pellagra-preventing factor (14). 
Schelling (4) has suggested the possibility that 
those afflicted with nutritional tetany and cata- 
racts also suffer from deficiency in the P^P 
factor, or that this factor is utilized but poorly 
by the tetanic or parathyroprivic organism. In 
some respects the skin lesions in this case re- 
sembled those seen in pellagra, except that 
their distribution was limited largely to the 
covered parts of the body. In addition, these 
lesions cleared when the patient was exposed to 
sunlight, whereas sunlight is known to ag- 
gravate the dermatitis of pellagrins. Against 
pellagra as the basis for the dermatitis was the 


absence of gastro-intestinal symptoms ai 
characteristic neurologic disturbances. 


SUMMARY 


A case of chronic postoperative hypopar 
thyroidism successfully treated with dihydr 
tachysterol is presented. The unusual featuf 
were the changes involving the skin, nail 
hair and ciliary epithelium, the remarkab 
seasonal recurrence of these disorders, and tl 
cheilitis and glossitis which disappeared fo 
lowing therapy. 
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Congenital Myxedema Without Mental 
Retardation 


C Mussio Fournier and J. M. Cer\ ino 
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Moiikiidco, Montntdco, Urugtiav 


T IS A well-known fact that infantile myxe- 
dema, particularly if congenital, is at- 
tended by both physical and mental 
ndcrdevelopment, the latter being character- 
ed by the late appearance or total absence of 
le successive stages preceding the final mental 
lake-up of the normal child. Such develop- 
lental deviation is likely to be accompanied 
y certain psychic and pathologic disturbances 
lental deficiency, perhaps thyrogenous, in an 
ifant under 10 months of age, is usually be- 
ayed by such signs and symptoms as lack of 
le sucking reflex, delayed aptitude for holding 
le head erect, fi-xing the eyes, recognizing 
arents and relatives, grasping and playing 
ith objects, turning ox'er, sitting unaicled and 
.anding with aid 

Subsequently, the most reliable evidences of 
lental development w'ill depend on the as- 
milation of language, xvalking, control of the 
ihincters, school progress and mental tests 
• should be added here that results of the 
tier arc by no means absolute, much being 
mtingent on personal interpretation and rul- 
ig out of all possible misleading factors Thy- 
"d insufficiency at these ages is consistently 
lanifested as a reduction of general activity, 
long with changes in emotional balance, bc- 
ivior, memory and the power of concentra- 
on These changes are variable m degree and 
' proportion to the degree of the glandular 
nderfunclion, they range from very mild dis- 
irbances to definite cretinism The recogni- 
on of the milder forms is of prime interest 
en the real cause is not overlooked and it is 
’ home in mind that these minor psychic 
borders are met with m the more subtle 
> pot^ roid states On the other hand, it is 
Krceaed for publication March 16, 1941 


exceptional that a full-blown and severe in- 
fantile myxedema should not present signs and 
symptoms of mental impairment While it is 
true that quite a variety of symptomatic dis- 
sociations may be found both in infantile and 
adult myxedema — as the endocrine insuffi- 
ciency' is apt to attack some systems or organs 
more than others— we have not encountered in 
the medical literature so far any single instance 
of infantile myxedema without marked mental 
deterioration. For this reason we are reporting 
the folloxving case. 

CASE REPORT 

JCR, male, born in Spain, aged 10 years and 
8 months The chiel complaints were underdevelop- 
ment, obesity, lack of appetite, constipation, increased 
thirst and perspiration, sensitiveness to cold, head- 
aches, night terrors, depression, apathy , procrastina- 
tion and delayed dentition Growth was about normal 
until he was 3 years of age at which time there was a 
slowing which has continued up to the present The 
patient weighed 4 5 kg (9 9 lb ) at birth and 9 kg 
(19 8 lb) at 12 months The weight at present is 
1 5 kg (3 3 lb ) below the minimum normal for the 
age, but the patient continues to be adipose because 
of the marked reduction in stature Notwithstanding 
this relative obesity', the appetite has gradually de- 
creased Relatively frequent vomiting occurred during 
the first months of fife while the infant was still breast 
fed Constipation, which has become worse for the 
past few years, is also stated as beginning in early' life 
Thirst and perspiration, the latter especially during 
sleep, were found to be rather increased 

The patient complains of sensitivity to cold more 
intensely felt on the back of the body Headaches, 
severe in ty pe, periodic in occurrence and lasting from 
24 to 48 hours, began when he was 5 years old These 
are not associated with vomiting but are attended b\ 
photophobia and conjunctival congestion The crises 
of terrors at night began at the age of S also 

The patient is an affectionate boy reported as never 
being cheerful He is abnormally quiet and is never 
excited, even after abusive treatment on the part of 
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other bo 3 's. This is in contrast with the nervous dis- 
position and the propensit}’’ to crying which was 
present up to one and one-half years of age. 

Dilatoriness is extreme, but the boy is able to per- 
form a task correctly although slowl 3 ^ Mental de- 
velopment was normal throughout infancy; holding 
the head erect, recognition of relatives, walking and 
talking were normal in the time of their appearance. 
The sphincters were controlled at the age of 18 
months. Apathj^ began about the third j^ear of life. 
The intellect is normal at present, if not slightly ad- 
vanced, according to tests. The patient first became 
conscious of his shortness in stature about 2 years ago, 
after other boj^s made fun of him and called him 
names; because of this he refused promotion from the 
third to the fourth grade at school despite being rated 
as capable. 

Personal history. He was born at full term, normally 
delivered and weighed 4.5 kg. (9.9 lb.) at birth. He 
was breast fed. There was a right inguinal hernia until 
he was 8 j^ears of age. As alreadj'- stated, growth was 
normal until the child was 3 years old. Both deciduous 
and permanent dentitions were delayed; the mental 
development has been good. He had no infectious 
diseases until the age of 7 at which time he had 
whooping cough without complications. Rhinitis re- 
curs. 

Family history. The mother of the patient, born in 
Spain, had her first menstruation at 18. She displays a 
marked apathj’^ and drowsiness. During the pregnancy 
she gained about 10 kg. (22 lb.). 

Physical examination. The patient weighed 25.5 kg. 
(56.1 lb.; normal for the age, 24-34 kg., 52.8-74.8 lb.). 
The height was 106 cm. (41.3 in.; normal, 133-142 cm., 
51-55 in.), span 105 cm. (40.9 in.) ; upper measurement, 
57 cm. (22.2 in.) ; lower measurement, 49 cm. (19.1 in.); 
circumference of the skull, 54 cm. (21 in.); thorax, 60 
cm. (23.4 in.); abdomen, 67 cm. (26.1 in.). The height 
was 27 cm. (10.5 in.) below the minimum normal for 
the age. The proportion of the body measurements was 
markedly infantile for the actual age of the patient. 
The child was plump although the absolute weight 
was below the minimum normal. The skin was dry, 
coarse, thick, infiltrated, pale and sallow. There was 
slight cervical and dorsal lanugal growth. The muscles 
and bones were somewhat overdeveloped for the small 
size of the bodj"^; the long bones were thick, and the 
muscles, especiall}"- those of the legs were unusually 
prominent. Lordosis in the lumbar region was con- 
spicuous. The head was relatively large, and the hair 
dr\' and thin. There was puffiness of the face; the nose 
was saddle-shaped. The lips were swollen, the tongue 
thick and large; there was halitosis. The dentition was 
markedly delayed; both lower molars, normally ap- 
pearing at 6, were lacking and only the two upper ones 
were erupting together with the permanent lower 
central incisors. The remaining teeth were deciduous. 
The neck was short and thick, the thyroid was not 
palpable. There were supraclavicular fat pads. The 
thorax was thick and adipose. The lungs were normal 
on auscultation. The heart sounds w'ere normal. The 


pulse was 80 per minute; the blood pressure, systoli 
90 mm. Hg (it rvas not possible to determine tl 
diastolic level). The abdomen appeared protuberan 
fatty, with tympany. Palpation revealed nothing not 
worthy. The genitalia were normal in development f( 
the age. The intelligence quotient, was about l.H 

Laboratory findings. The results of urinalysis wci 
normal; the blood Wassermann reaction, negalivi 
cholesterol, 265 mg. per cent, blood sugar 115 mj 
per cent; blood count: erydhrocytes, 3,650,000; Hb 
75 per cent, mean corpuscular volume, 1.02; leak 
cytes, 8000; neutrophils, 42 per cent; basophils, 1 pc 
cent; monocytes, 1 per cent; Ij'-mphocytes, 44 pcrceni 

Roentgen-ray showed dolichocephaly and the cn 
nial walls to be rather well differentiated, except a 
the bregma where thinning was present. The sell 
turcica was enlarged. The sphenoidal and fronta 
sinuses were lacking. There was a marked osseous rc 
tardation of the long bones; the osseous age ra ■ 
years. 

Treatment. The patient was given thyroid and 
been under observation for nearly 2 years. Striking 
physical improvement was noted at the end of ik 
time. The height increased 16 cm. (6.2 in.). The pro 
portions changed from infantile toward the norma 
and the child was no longer obese, although the ab.ro 
lute weight showed a gain of 4 kg. (8.8 IB.). Both tb( 
osseous and dental ages were greatly influenced b) 
treatment although they are not yet normal. Thesxir 
trouble, as well as the sensitivity to cold, constipation 
and headaches have vanished. The appetite is better 
Beneficial results were also obtained in the activity o' 
the patient. He has now passed the fourth grade at 
school, but there is no improvement in performance. 
The mental age, as estimated by the mental tests, re- 
mains unchanged, i.e., about 12 years. Ruling out t o 
tests to which the boy may get accustomed, and du 
counting all possible misleading circumstances rclat 
to the repetition of such tests, the mental age of t c 
patient is somewhat above 12^ the chronologic age 
being 12 years and 7 months. 

COMMENT 

While the actual presence of an infantile 
myxedema in this patient is beyond doubt, t f 
question arises as to its inception in this p^r 
ticular instance. Relatively accurate inferencc- 
can be drawn in this respect from a care^ 
analysis of the personal history of the ca.c^ 
The absence of the molars normally erup 
at the age of 6 affords the surmise that 
glandular deficiency set in prior to this a^^ 
The severe retardation of the osseous age ^ 
years), together with the small size of 
tient for his age and the diminished 
since the age of 3, lead to the assumption 
thyroid underfunction began before the c 
attained the third year of life. Since no pa 
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logic condition apt to impair thyroid function 
occurred during the first few months following 
birth, it IS probable that the disease is con- 
genital in origin Practically all thyroid defi- 
ciencies are congenital which begin before the 
age of 5, whatever the time of onset between 
birth and the fifth year of life. Furthermore, 
evidence is available, first tooth at 1 year 
(normal, 6th month), early constipation and 
orerweight at birth (4 5 kg ) which points to 
the patient’s having been born with a mild 
lh)roid undcrfunction which became worse 
during the first 3 postnatal years and involving 
chiefly the physical development and affecting 
only some elements of the mental makc-iip 
(emotional activity) while the rest remained 
normal. The rarity of such a finding in myxe- 
dema IS the reason for reporting it in a separate 
paper. 

Both psychic and somatic physiologic 
changes go on uninterruptedly in the young, 
and the occurrence of a more or less marked 


degree of failure of the thyroid gland will un- 
doubtedly have an influence both on grow’th 
and on mental development Again, while 
symptoms of either phj'sical or mental involve- 
ment may predominate in some patients show- 
ing a dissociated hypothyroid symptomatology, 
the instance herein reported is unquestionably 
an exceptional one in thyroid pathology. 

SUMMARX 

A case of hypothyroidism without mental 
retardation in a boy, aged 10, is reported. 
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Therapy of Seminal Inadequacy 
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D uring the past decade diverse gonad- 
otropins have been used in the treat- 
ment of seminal inadequacy, with 
varying degrees of success (1-8). Present con- 
cepts of male endocrinology, however, lead to 
expectations of improvement from this therapy 
only in those patients in whom there is hypo- 
gonadotropic pituitary function in conjuction 
with testes capable of responding to increased 
gonadotropin levels (9). Therapeutic testing 
with gonadotropins at present appears to be the 
only practical clinical expedient for segregating 
patients likely to be benefited, since no appli- 
cable or trustworthy laboratory methods for 
quantifying pituitary function or testis recep- 
tivity are available. This report concerns 21 
males with seminal inadequacy whose pretreat- 
ment, treatment and posttreatment seminal 
levels are judged to have been established ac- 
curately and whose trials of therapy are re- 
garded as having been well controlled. 

METHODS OF STUDY 

The diagnosis of impaired seminal function 
of the 21 males was made during diagnostic 
surveys of couples made because of sterile mat- 
ing of 2 or more years’ duration. In addition to 
seminal studies endocrine and uroiogic surveys 

Received for publication October 8, 1942. 
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were made. All the patients had basal meU 
bolic rate determinations and roentgenogram: 
of the sella turcica. Frequently the levels o! 
urinary 17-ketosteroid excretion were estab 
lished. 

Seminal specimens were studied prior to, dur- 
ing and after therapy. Adequate continence pre- 
ceded the collection of specimens. All seminai 
fluid was collected directly and without the u? 
of condoms. Examinations were made witte 


15 minutes to 1 hour after ejaculation. 

The usually accepted criteria for seminai 
normality were employed: volume, 4 
mediate motility, 80 to 95 per cent; wwnd 
count, 60,000,000 per cc. or 240,000,000 for th 
entire ejaculate; normal morphology, 80 to 9-' 


per cent. . ‘ 

More than one pretreatment seminal spea ^ 
men was examined in all but 5 instances. Tof 
numbers of specimens per patient varied fm 
17 to 3, the average being 6. 

The therapeutic schedules^ employed r 
eluded: pituitary, chorionic and equine gei 

® The code numbers (used in the figures and table 
the endocrine preparations employed in ypo’ 

patients and our acknowledgments for the generous 1 1 ^ 
of these agents follow: C-L chorionic gonadotropin ' j 
Ayerst, McKenna & Harrison, Ltd., ^tontrc.'ti, 

E-1, equine gonadotropin (Anteron) by 
Bloomfield, N. J.; E-2, equine gonadotropin (Gof 
the Upjohn Co., Kalamazoo, Mich.; T.P.-i, ” 
propionate (Oreton) by the Schering Corp., Bloom > , 

T.P.-2, testosterone propionate (Perandren; oy 
Pharmaceutical Products, Inc., Summit, N. J- , 
gonadotropin (Gonadotropic factor) by Ayemtj - p - 
Harrison, Ltd., Montreal, Canada; and F-2, ^ 
post-menopausal urine (Gamone) by E. R. Squio 
New York, N. Y. 
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dotropins singly; combined therapy with 
]ituitar)' and chorionic gonadotropins; and 
offlbined therapy with equine gonadotropin 
ind testosterone propionate. The usual sched- 
ile embraced daily intramusuclar injections 
or 6 weeks with a rest period of corresponding 


responses of these patients and additional ones 
to another gonadotropin preparation (10). 

CLINICAL DATA 

The ages of the patients ranged from 27 to 
43 years. None of them e.vhibited signs of 



FfG 1. Ciim'cai data on patient described in case 1 

Tig 2 Clinical data on patient described in case 3 

Fig. 3 Clinical data on patient described m cose 5 

Fig 4 Clinical data on patient described m 


duration before additional treatment was 
given. The majority of patients received more 
than one type of gonadotropin and more than 
one series of treatments. 

When hypometabolism made advisable the 
Use of thyroid protein or when hygienic errors 
01 constitutional factors existed, seminal alter- 
ations incidental to appropriate adjuvant 
therapy were assessed before the gonadotropic 
schedules were initiated. 

The periods of observation of our patients 
'aried from 3 months to 34 years. Six of these 
patients remain under observation and ther- 
apy > a subsequent report will deal with the 


pituitary or androgenic deficiency. They were 
classified into 3 groups on the basis of physical 
findings Group I. Those with normal urologic 
findings except for seminal inadequacy (cases 1 
to 12)', Group II- Those with apparent partial 
atrophy of one or both testes but with no 
evidence of androgenic deficits (cases 13 to 16)-, 
Group III Those with chronic epididymitis 
and chronic prostatitis (cases IT to 21). 

The pertinent clinical data on these 21 
patients are summarized in table 1. For an- 
alytical purposes averaged seminal levels are 
reported in terms of total motile spermatozoa 
(T.M.S. = volume of ejaculate in cc.Xim- 
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mediate motility X number of spermatozoa per 
cc.) rather than by presenting the four 
factors of each individual seminal count. These 
factors for each seminal study of every patient 
have been plotted graphically and are available 
for detailed analysis. Figures 1 to 4 give graph- 
ically the detailed data for 4 males of Group I 
whose wives became pregnant. 

Marked variations characterized values for 


the different seminal factors of the individi 
patient. Since these variations were obsen 
to be apparently of the same magnitude pri 
to therapy as during therapy, they were tal 
into account in our attempt to assess thci 
peutic salvage. Table 2 represents the resu! 
of analyses for these variabilities in the ca; 
of 12 patients for whom the data were mo 
ample. 


Table I. Summary of clinical data of 21 males with seminal inadequacy 


Average 

Pretreatment 

Values 


Average 

Treatment 

Values 


Average 
Delayed Post- 
Treatment Values 


Follow up 


<L) [tj 
, O 1*^ t/i 

I is 


u <; CO 
Group I 


Pertinent 

Urogenital 

Findings 


.S W Total Motile 


Sperms, 

Millions 


Total Dosage 


E E 

u' « j-T « 

-S W Total Motile .S ^ Total Motile 
I E Sperms, | E Sperms, 

Millions ^ co Millions 


1 

38 

2 

1 

(Incomplete 

P-2, 1,750 R.U. 

2 

(Incomplete 

2 

(Incomplete 





data: 



data: 


data: 





spermatozoa 



spermatozoa 


spermatozoa 





1,000,000/c.c.) 



1,000,000/c.c. 
and T.F.C.) 


3,000,000/c.c.) 

2 

35 

3 

2 

98.5 

E-2. 3,600I.U. 

1 

33.0 

2 

41.6 






E-2, 12,000I.U.; 
T.P.-l, 70 mg. 

2 

100.4 



3 

29 

2 

2 

T.F.C.* 

E-2, 5,600 1.U. 

1 

T.F.C. 

1 

T.F.C. 






T.P.-2,40mg. 
E-1, 7,875 LU. 

1 

T.F.C. 



4 

34 

6 

1 

0.1 

C-1, 18,000 LU. 
P-1, 18, 000 R.U. 

2 

T.F.C. 

1 

T.F.C. 






C-1, 20,000 1.U. 

1 

(Incomplete 

1 

7.5 


5 

42 

3^ 


3 

54.8 

6 

42 

8 


3 

276.02 

7 

39 

4 


2 

T.F.C. 

8 

34 

5 


3 

47.9 

9 

32 

5 


3 

3.2 

10 

32 

4^ 


2 

309.52 

11 

36 

4 


2 

55.6 

12 31 

Group II 

2 


3 

203.6* 

13 

30 

2 

Right testis 

about 5 normal 
size. Left some- 
what hyper- 
trophied 

4 

28.6 

14 

27 

2 

Moderate 
atrophy of both 
testes 

1 

T.F.C. 

15 

39 

6^ 

Partial atrophy 
of right testis; 
orchidopexy 12 
years ago 

2 

0 

16 

42 

11 

Partial atrophy 

1 

aspermia 


of both testes 




C-1,10,000I.U. 

C-1,21,000I.U. 
P-1, 14,700R.U. 
C-1, 18,000 1.U. 
P-1, 4,500 R.U. 

C-1, 16,000 1.U. 
C-1,25,S00I.U. 
C-1,21,000I.U. 
C-1, 29, 000 LU. 
C-1,10,500LU. 

P-1, 46,000 R.U. 
C-1, 13,200I.U. 
P-1, 13,200R.U. 
E-1, 6,750I.U. 

E-2, 28,800 1.U. 
C-1, 16,200I.U. 

E-1, 15, 750 LU. 
C-1,12,600T.U. 
P-1, 12, 600 R.U. 
C-1, 7,200I.U. 
P-1, 30,300 R.U. 
E-2, 6,OOOI.U. 
T.P.-l, 37.5 rag. 


data: 

spermatozoa 

2,800,000/c.c.) 

32.9 

217 02 
T.F.C. 
T.F.C. 
24.7 

45.4 
5.1 
255.02 
18.0 
217. 5^ 


T.F.C. 

T.F.C. 


0 

aspermia 

aspermia 


Ye= 

(Fig 

No M 

T.F.C. No 

T.F.C. V. 

Yes I'" 

(Fig. 4) 

5.6 No 'T 

1.S3.5 No -V 

No "V 

148.7 No 

69.0 No 

17.0 


T.F.C. 


No >■' 


3.5 , v, 

aspermia 
aspermia 
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A\ crage 
I'rctrcatmcnt 
Values 


Average 
1 rtalment 
Values 


A\ crage 
Delayed Post- 
Treatment Values 


Pollow up 


1 S O C 
0 

Duration Pre 
Sterility, Yea 

i 

.V 

bA 

Pertinent .o*-' 

Urogenital | g 

Pindings pi'to 

Total Motile 
Sperms, 
^Iillions 

s 

Total Dosage | e 

s 

. r* 

b ^ 

Total Motile 
Sperms, | g 

Millions 

Total Motile 
Sperms, 
Millions 

Wife Became 
Pregnant 

’a 

3 

t-o 

c ^ 

Group III 
17 27 

5 

Chronic pros- 3 

36 1 

P 1, 9,(100RU 1 

43 7 2 

2S 3 

No 

No 

~ 18 43 

15 

tltltlS 

Chronic pros- 2 

TTC 

C 1, 6,600rU 1 

aspermii 

1 


No 

No 

19 39 

4 

tatitis Kight 
epididymis cn 
larged and 
thickened 

Moderate 1 

2 8 

P 1, 6,000 RU 

C 1, 5.400IU 

6 3 

No 

No 

i 20 32 

7 

atrophy of left 
testis Both 

epididymides 
thickened 

Moderate in- 2 

TFC 

PI 2.700RU 
i:i, 15,0001 U 1 

P-1, S.IOORU ! 

2 6 1 

aspermia 

3 9 

No 

No 

- 21 30 

8 

duration of 
prostate and 
both epididy- 
mides 

Both cpididy 3 

rre 

P I, 8,700RU 1 

I 5 3 

40 3 

No 

Ves 



mides moder- 
ately thickened 







Explamlory yotes 

See footnote 3 under RIethods of Study for legends of codes of therapy 

* T F C indicates too few spermatozoa to count 

** indicate instances in which the pathological seminal finding, i e , decreased percentage of normal morphology, which 
itKcasioned therapy is not reflected in the formula T Rf S (total motile spermatozoa) -corresponding pretreatment and 
treatment values for normal morphology in case 6 are 38% and 59%, ’similarly these pretreatment, treatment and post 
treatment values tor case 10 are 06%, 57% and 63%, and ’for case 12 these are 07%, 45% and 66% 


DISCUSSION 

^ Despite reports by other workers of apparent 
I tniprovements in seminal values incidental to 
therapy with various gonadotropins, our data 
iprovide no evidence that significant enhance- 
hients of seminal function were associated 
j"hh the treatment schedules employed. In 
|View of the fact that our patients are typically 
I representative of male members of childless 
couples and may be judged to have been at 
^^^^P^rtly responsible for the sterile mating 
0 these couples and since the various gon- 
*f employed widely in the therapy 

lO these patients, this report seems justified 
espite the negative results obtained 
' ^'riployed chorionic and equine gonad- 
9 ropins tn doses which were as large as, or 
rger than, those commonly used and which 
'abT adequate as judged by their 

" y to evoke specific ovarian responses in 
y 


the female, and likewise definite increases in 
the androgen secretion of the testes of adoles- 
cent males The doses of pituitary gonad- 
otropin were admittedly inadequate, due to 
the low potency of available preparations. 
Therapeutic schedules were as extended as 
considerations of antibody formation were 
deemed to permit Responses to therapy were 
sampled by seminal studies during the last 
week of treatment and after 6 weeks of rest 
from treatment. 

Despite the fact that the patients of Group 

I were thought by their freedom from pertinent 
urogenital findings to offer the best therapeutic 
possibilities, only 1 patient {case 2, table 1) 
experienced slight improvement in seminal 
values during therapy. Two patients of Group 

II {case 13 and 15, table 1) and two of Group 

III {case 17 and 21, table 1) yielded moder- 
ately higher seminal values during treatment 
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Table 2. Summary of pre-treatment and treatment data of patients ruth sexunai. inadequacy 


Gonadotropic Therapy' 

CL 

3 

2 

o 

Semical Factor^ 

I. Average pretreatment 
values for the indicated 
groups. 

II. Ranges of percentile 
dpiation of average in- 
dividual pretreatment 
values from the corre- 
sponding ones for the 
group. 

III. Ranges of percentile 
deviation of single pre- 
treatment values from 
average individual pre- 
treatment ones. 

IV. The percentile devi- 
ations of group treat- 
ment values from group 
pre-treatment ones. 

y » I » 

*.5 

H y c 

'o^ tr-U 

Mg fj w : 

c .2 > c ; 
v rt w 

> "U C c; C 

Chorionic 

I 

V 

4.7 c.c. 

— 58 to "1“ 36 

- 20 to 4- 32 

- 9 

— 7 to + i 



C 

58,000,000/c.c. 

— 72 to -i-116 

- 90 to 4-145 

4- 16 

- 96 to 4 



NM 

55% 

- 31 to -f 22 

- 22 to 4- 29 

- 4 

- 20 to 4 16 



M 

37% 

- 73 to -f 78 

-100 to 4-250 

- 6 

-100to4H 


II 

V 

1.5 c.c. 


- 33 to 4- 33 

4- 33 




C 

77,500,000/c.c. 


— 45 to -j- 45 

4- 28 




NM 

50% 


- 30 to 4- 40 

4- 42 




M 

3% 


-100 to 4-223 

-100 


Equine 

I 

V 

6. 1 c.c. 


- 34 to 4- 31 

- IS 




C 

20,500,000/c.c. 


— 61 to -j- 45 

- 47 




NM 

23% 


— 65 to -f- 52 

4- 43 




M 

48% 


- 75 to 4- 46 

4- 25 



II 

V 

3.5 c.c. 

— 7 to -|-166 

- 33 to 4- 33 

4- 75 

— 33 to 4 



C 

33,600,000/c.c. 

- 42 to -f-171 

- 86 to 4-212 

4- 46 

- 42 to 4 a 



NM 

56% 

- 10 to -f 46 

- 60 to 4- 21 

4- 23 

- I0to4 n 



M 

40% 

-100 to -f223 

-100 to 4-223 

4- 66 

-100 to 4® 


HI 

V 

3.6 c.c. 


- 30 to 4- 39 

4- 3 




C 

2,900,000/c.c. 


- 33 to 4- 45 

- 48 




M 

43% 


- 7 to 4- 16 

_ 7 


Pituitary 

I 

V 

4.3 c.c. 


- 7 to 4- 16 

+ 5 




C 

40,500,000/c.c, 


- 70 to 4- 73 

4- 36 




NM 

46% 


- 22 to 4- 29 

4- 41 




M 

37% 


- 26 to 4- 48 

- 63 



II 

V 

4.3 c.c. 

-t- 11 to -H 63 

— 16 to -f 40 

4- 35 

— 14 to 4 71 



C 

15,700,000/c.c. 

- 81 to 4-218 

— 86 to -i-212 

4- 15 

- 83to41u 



NM 

57% 

— 21 to 3 

- 60 to 4- 21 

- 9 

- 13 to 4 11 



M 

54% 

— 72 to -j- 40 

- 81 to 4- 66 

- 2 

— 7! to 4 


III 

V 

4.7 c.c. 


- 25 to 4- 28 

4- 6 




C 

23,000,000/c.c. 


- 59 to 4-139 

- 24 




NM 

41% 


- 52 to 4- 80 

- 49 




M 

40% 


- 75 to 4- 50 

-f" 25 


Chrionic 

II 

V 

1.5 c.c. 


- 33 to 4- 33 

4- 33 


Pituitary 


C 

77,500,000/c.c. 


- 45 to 4- 55 

4- 42 




NM 

50% 


- 30 to 4- 40 

4- 52 




M 

3% 


-100 to 4-223 

- 66 


Equine 

I 

V 

6.1 c.c. 


- 34 to 4- 31 

4- 31 

0 ,, 

Testosterone 


C 

20,500,000/c.c. 


- 61 to 4- 45 

4- 13 

_ 5 to 4 J- 

Propionate 


NM 

23% 


- 65 to 4- 52 

4- 80 

- 30 to 4 w' 



M 

48% 


— 75 to -j- 46 

4- 4 

— 48 to 4 


1 Chorionic Gonadotropin: Group I, 7 patients, 11 series, averaging 6 weeks in duration with an average 

13.000 I.U.; Group II, 1 patient, 1 series, 4 weeks in duration with a total dose of 7,200 I.U. Equine Gonadoiroptn:^^ v 

1 patient, 1 series, 6 weeks in duration with a total dose of 3,600 I.U.; Group II, 2 patients, 3 series, averaging 3 ''C ^ 
duration with an average total dose of 7,500 I.U.; Group III, 1 patient, 1 series, 8 weeks in duration, • Crr 

15.000 I.U. Pituitary Gonadotropin: Group I, 1 patient, 1 series, 2 weeks in duration with a total dose of 

II’ 1 patient, 3 series, averaging 8 xveeks in duration with an average total dosage of 15,200 R.U.; Group lUi ' 

1 series 6 weeks in duration with a total dose of 9,600 R.U. Chorionic and Pituitary Gonadotropin: Group II, 1 1 

6 weeks in duration with a total dose of 12,600 I.U. and 12,600 R.U., respectively. Equine Gonadotropin andjer - 
Propionate: Group I, 1 patient, 1 series, 9 weeks in duration with a total dose of 12,000 I.U. and 70 mg., respective)). 

- Group I, II, III: these are the same as previously defined. 

3 Seminal factors: V, volume; C, number of spermatozoa per cc.; NM, normal morphology; M, motility. 


but these values were not sustained tvhen treat- 
ments were discontinued. The employment of 
the total number of motile spermatozoa in an 
ejaculate as a criterion for evaluating therapy 
appears justified and practical: the foregoing 
assessments were on this basis. The inclusion 


of data on morphology in a formula for fcdi * 
index, i.e., total number of motile spermato^ 
of normal morphology, is impossible at 
due to the non-availability of suitable sup 
vital stains. _ • 

Of the 5 patients whose seminal value- 



Ia>, 194? 


GONADOTROPINS \ND SEMIN \L INADTQUACV 


273 


irovcd during therapy, three liad received 
''lituitary gonadotropin and two equine gonad- 
")tropin. Reference to table 2 r\ill substantiate 
he statement that the apparent improvement 
■jf these patients might be related to sponta- 
neous fluctuations in seminal values, since the 
'•hanges ohserved during therapy were of no 
greater magnitude than those observed in some 
oatients during pretreatment studies. In no 
nstance uere the treatment alterations in 
seminal values judged to be great enough to 
warrant the assumption that the fertility of 
these patients had been significantly enhanced. 

Although the wives of 4 of the 12 males of 
Group 1 ultimately became pregnant, reference 
to figures 1 to 4 will indicate that it is impos- 
sible to correlate these pregnancies with any 
improvements in seminal values Incidental to 
therapy. 

• Analysis of our data failed to demonstrate 
that gonadotropic therapy improves any par- 
ticular factor studied in the seminal e.\ami- 
nation, either volume, number of spermatozoa, 
morphology or immediate motility. Further- 
more, there was observed to be no correlation 
ibetMcen the degree of seminal impairment and 
the effectiveness of therapy. 

Although subsequent experience with purer, 
more potent and more completely fractionated 
pituitary extracts which contain the ‘follicle- 
stimulating’ gonadotropin rpay alter our pres- 
ent views, we are inclined to believe that the 
cause or causes of seminal inadequacy of this 
group, and of patients in general, are others 
Vpogonadotropic pituitary failure. A 
,f critical study of the effectiveness of the cur- 
tontly available gonadotropins in the treatment 
, of patients whose seminal failure can be related 
"'"ith certainty to undeniable pituitary disease 
j' ivould provide pertinent information. None of 
r me patients treated by us permitted this di- 
ngnosis, indeed, very few husbands with pitu- 
itary failure are found in couples who seek 
medical counsel because of sterile mating. 


SUMirARY 

Twenty-one male members of childless 
couples with seminal inadequacy, whose ages 
(when first seen) ranged from 27 to 43 years 
and the duration of whose sterile matings 
ranged from 2 to IS years, were investigated 
and treated w ith various gonadotropins. 

Twelve patients presented no signs of an- 
drologic disease, four had partial atrophy of 
one or both testes; five gave evidence of chronic 
epididymitis and/or prostatitis. None pre- 
sented symptoms or signs of pituitary disease 
or androgenic deficiency. 

The following therapeutic scliedules were 
employed : (average series comprised six weeks 
of daily injections) chorionic gonadotropin, 
16 series, average dosage for series 12,600 
I.U., pituitary gonadotropin, 11 series, average 
dosage for series '10,800 R.u., equine gonad- 
otropin, 8 series, average dosage for series 
9,700 1.U., and in addition 6 combined series 
of pituitary and chorionic gonadotropin and 
5 combined series of equine gonadotropin and 
testosterone propionate. 

Analysis of treatment data which took into 
account spontaneous fluctuations of values of 
various seminal factors, failed to establish any 
significant enhancement of seminal values re- 
latable to therapy, despite the fact that the 
wives of 4 patients became pregnant. 
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The Physiology of the Endocrines in Preg- 
nancy, Lactation and the Puerperium 

Emil Novak, M.D. 

From the Department of Gynecol- 
^Sy, Johns Hopkins Medical School, 

Baltimore, Maryland 


I T WOULD NOT be possible, within the limits 
of a short review, to survey with any com- 
pleteness the enormous literature pertain- 
ing to the endocrine aspects of pregnancy, 
lactation and the puerperium. Nor would this 
be desirable in a review prepared for a journal 
the primary purpose of which is to present the 
clinical aspects of endocrinology, chiefly for the 
benefit of general practitioners. But clinical 
endocrinology, if it is to be intelligible, must 
be based upon what is known of the physiology 
of the endocrines. This paper, therefore, aims 
merely to summarize some of the more impor- 
tant physiologic contributions of the past few 
years which have a rather obvious bearing on 
the interpretation and management of clinical 
problems in this particular field. Since there 
is much overlapping in the endocrine aspects of 
pregnancy, lactation and the puerperium, there 
would seem to be no advantage, and some dis- 
advantage in separating one from another for 
purposes of discussion. 

The physiologic problems in which, it seems 
to me, the general practitioner is most likely 
to be interested are a) the hormone role of the 
corpus luteum and the placenta in pregnancy; 
h) the influence of various hormones upon the 
motility of the uterine musculature; c) the 
probable role of the hormones in the initiation 
of labor; d) the endocrines concerned in mam- 
mary development and in lactation; and e) 
menstruation and ovulation during lactation. 
Many other topics suggest themselves, but 
those mentioned must suffice for a paper of 
considerate length. In some of these problems 
important advances have been made in the 


past few years; in others it cannot be said tli 
a great deal has been added to established fa( 
or to previously accepted theories. 

Role of corpus luteum and placenta in fu 
nancy. The numerous studies of the past fi 
years have apparently established the sequen 
of the role of the corpus luteum of pregnan 
and the placental trophoblast in the product! 
of progesterone. Moreover, the work of Browi 
Venning and Henry (1, 2) indicates that, i 
the basis of studies of pregnanediol excretic 
the placenta takes over the chief burden 
progesterone production from the corp 
luteum at a comparatively early stage of pre 
nancy, from the late second to the third mont 
On the other hand. Cope (3) has recently call 
attention to certain limitations in the interpt 
tation of pregnanediol excretion, urging th 
the output may possibly reflect the state of tl 
endometrium in early pregnancy more th: 
the activity of the corpus luteum. He believ 
that the pregnanediol excreted probably repr 
sents only a small proportion of the endogenoi 
progesterone, although qualitatively it is £ 
index of corpus luteum activity in either t^ 
pregnant or non-prCgnant woman. It will 
recalled that Hamblen and his co-workers (• 
have long stressed the probable role of t 
endometrium in the fate of progesterone, an 
Cope calls attention to the discrepancy beh'C^ 
the relatively large amounts of pregnane i< 
recovered after progesterone injection by 
ning and Browne (1, 2) and the failure to 
cover any of the excretion product by ' 
blen, Ashley and Baptist (4, 5), as well as ^ 
Stover and Pratt (6). Cope’s own results 
intermediate betw'een these extremes, an 
suggests that unknown factors other than 
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Midometriiim may be involved. If this aijplics 
.0 injected progesterone, it is probably true 
also of endogenous progesterone. 

That the corpus luteum hormone is essential 
to the maintenance of early pregnancy in some 
inimals, such as the rabbit and rat, has been 
n'ell established. Moreover, Allen and Corner 
(7) showed that even after early ablation of the 
avaries in pregnant rabbits the administration 
af progesterone will permit pregnancy to con- 
tinue to term. In other animals, including the 
primates, the role of the corpus luteum is now 
known to be not nearly so important. In mon- 
keys, Hartman (8) has shown that pregnancy 
may proceed to term after early removal of the 
corpus luteum, and there have been many re- 
ports in which human pregnancy was not dis- 
turbed by early removal of the corpus. This is 
aot equivalent to saying that the corpus luteum 
hormone is of no importance, for such is not 
the case, and abortion is not infrequently the 
result of early removal of the yellow body. The 
indication, however, is that the production of 
progesterone may be taken over very early in 
trophoblastic development. The bearing of this 
puestion on the treatment of threatened mis- 
carriage and repeated abortion is manifest, but 
Ihis will be discussed later. 

hijiuencc of hormones on uterine motility. 
This subject has provoked innumerable studies 
during recent years, and the results of these are 
brought together in the recently published 
book of Reynolds (9). There is almost general 
agreement that the spontaneous rhythmic con- 
tractility of the uterine musculature is depen- 
dent upon the follicular hormone, while pro- 
gesterone is an inhibitant of this contractility, 
rom this standpoint the myometrium, there- 
ore, exhibits a definite physiologic cycle parab 
eing the cycle of the endometrium. On the 
91 er hand, a number of workers are in dis- 
agreement with these views: Kurzrok, Wies- 
Mder, Mulinos and Watson (10), Wilson and 
burzrok (11), Wilson (12) and Moir (13). For 
example, the group represented by Wilson and 
fur"? t^at even though, as Knaus 

), Robson (15) and Reynolds believe, the 
erus of the rabbit remains quiescent in preg- 
ancy under the influence of progesterone, this 
s not true of the human uterus. These investi- 
a ors find that during the follicular phase of 


the cycle, contractions are of small amplitude 
and short duration, and during the luteal phase 
they increase in amplitude and duration, while 
decreasing in frequency and tonus. During 
pregnancy, Wilson (12) finds that the human 
uterus normally contracts in a totally arrhyth- 
mic fashion. It should be remembered, how- 
ever, that during pregnancy another factor be- 
comes operative, that of uterine distention, and 
Reynolds (9) believes that this has a profound 
effect upon the contractility of that organ. 

This author sharply criticizes the technique 
employed in the e.xperiments of Kurzrok and 
his associates, as well as those of Krohn, Lack- 
ner and Soskin (16), and his own studies have 
led him to believe in the correctness of Knaus’ 
belief that progesterone is an inhibitor of uter- 
ine motility during pregnancy. It is difficult for 
the clinician to evaluate these differing view- 
points intelligently for himself, based as they 
are upon technical laboratory methods. It is 
fair to state, however, that the evidence and 
opinion of most investigators points to the 
probable correctness of the viewpoint of Knaus 
and Reynolds. 

This question is not without importance in 
clinical practice, as the assumed quieting effect 
of progesterone upon uterine motility consti- 
tutes at least one reason why this substance 
has achieved wide vogue in the treatment of 
threatened miscarriage. There are innumerable 
clinical reports in the literature indicating its 
value for this purpose, although many of them 
are uncritical and of little scientific value. 

As was pointed out in a recent paper by the 
present author (17), the difficulty in interpret- 
ing results lies in the absence of satisfactory 
controls. The occurrence of uterine bleeding has 
been the chief criterion in the assumption of 
threatened abortion, but the significance of 
this symptom is quite variable, and in a large 
proportion of cases miscarriage does not occur 
even when no hormone therapy of any kind is 
employed; hence the benefits of progesterone, 
when its use is resorted to, are difficult to 
evaluate. This comment is not a criticism of 
such treatment, which is rational not only from 
the standpoint of its effect upon the uterine 
musculature but for other reasons as well, but 
it is a criticism of the conclusions drawn bj' 
many authors as to percentages of success in 
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the treatment of threatened abortion. This 
paper is not meant to deal with the therapeutic 
aspects of the endocrinology of pregnancy, but 
the above clinical digression will serve to indi- 
cate the practical bearing of physiology upon 
the treatment of certain pregnancy disorders. 

Another clinical problem bearing on the pos- 
sible influence of hormones on musculature 
concerns the urinary tract. Hundley and his co- 
workers (18) have presented evidence which 
they believe indicates that the dilatation of the 
ureters seen so often in the late stages of preg- 
nancy may be due to the relaxing action of 
progesterone upon the smooth muscle. On the 
other hand, Payne and Hodes (19) were not 
able in their experiments on dogs to produce 
ureteral changes demonstrable by intravenous 
pyelography, especially dilatation, by means of 
injections of estrogen, progesterone or chorionic 
hormones. The studies of Brack and Lang- 
worthy (20) on rats confirm those of Woolsey 
and Brooks (21) that the increased capacity 
of the bladder which they had repeatedly noted 
in pregnant animals is due to decreased tone, 
and that progesterone is the hormone probably 
concerned in bringing this about. 

Probable role of hormones in initiation of labor. 
The bearing of this question of hormonal con- 
trol of uterine motility upon the problem of the 
initiation of labor is evident. The determining 
forces in parturition would seem to be a) re- 
moval of certain inhibiting factors or b) the ad- 
dition of certain positive factors promoting 
expulsive contractions, or c) both. Of the first 
group, progesterone would seem to be most im- 
portant. Of the second group, the follicular 
hormone and the oxytocic principle of the pos- 
terior pituitary have suggested themselves to 
many workers. Robson (22) had suggested that 
the cause of parturition was to be sought in the 
gradually increasing sensitivity of the uterine 
muscle to the posterior pituitary hormone, as 
a result of the steadily increasing amount of 
estrogenic hormone. On the other hand, Heckel 
and Allen (23) have shown that in the rabbit 
parturition is delayed by the continued injec- 
tion of estrogen in the latter part of pregnancy. 
They find, also, that under these conditions the 
corpora lutea are maintained and their con- 
tinued activity is responsible for the delay in 
parturition. Their experiments lead them to 


conclude that labor occurs because of retrogre^ 
sion of the corpora. These authors suggest thr 
the aging process in the placenta which makf, 
it unable to continue the production of estroge: 
is a possible cause of the decline of estrogec 
responsible for the waning of corpus luteun 
activity. It will be recalled that one of the ol; 
theories of pre-hormone days attributed th 
onset of labor to the increasing ischemia result- 
ing from increasing sclerosis of the placenbi 
vessels toward the end of gestation. 

Role of hormones in mammary developmr’, 
and lactation. Since the discovery of the lacto- 
genic hormone by Strieker and Grueter (21). 
in 1929, an enormous amount of investigation 
has been devoted to the problem of lactation. 
While it is universally agreed that this hormone 
plays an essential part in the phenomenon, th- 
exact mechanism is still far from clear. IViil 
regard to the growth of the mammary gland' 
during pregnancy, there is general agreement 
that the ovarian hormones are responsible. 
Estrogen has been believed to furnish the 
hormonal stimulus for the proliferative growth 
of the duct system, and progesterone for the 
acinar and lobular development of the breast 
tissue. However, the mechanism is probably 
not so simple as this. For example, Selye (2a) 
has reported that in rats progesterone alone, if 
given in sufficiently large doses, can produce 
complete mammary growth. Furthermore, 
Gomez and Turner (26) have shown that 
neither estrogen alone nor estrogen plus pr^ 
gestin will stimulate mammary growth in t u 
hypophysectomized rat, while anterior pit'" 
tary material does induce both duct and lobu e 
alveolar growth in such an animal. They there 
fore postulate a pituitary-mammogen theory 
of mammary-gland growth, according to w 
‘estrogen stimulates an increased secretion , 
the anterior pituitary of a duct-growth fadu^f 
while progestin plus estrogen causes ari 
creased secretion of a lobule-alveolar geo" 
factor by the pituitary’ (27). 

The chief discussion of recent years has ^ 
volved about the question of why 
does not occur during pregnancy, and ^ 
factors are which initiate it several days s 
parturition. As Turner and Meites 
views have been offered by way of 
a) the placenta produces a suppressing a^ 
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Hiring pregnancy ivhicli holds lactation in 
iheck; ft) the mechanical distention of the 
Hterus by the fetus and placenta inhibits lacta- 
-ion; f) the secretion of progesterone by the 
■orpora lutea suppresses lactation during 
iregnancy; and d) during pregnancy the com- 
laratively large amounts of estrogen present 
n the blood stream inhibit the lactation proc- 
'ss. 

Until the past few years the theorj' which 
vas apparently most favored, and is still held 
'lymany, was that suggested in 1936 by Nelson 
■28), who believed that during pregnancy es- 
rogen inhibited the secretion of lactogen by 
he pituitary and that it also exerted an in- 
libiting effect upon the mammary gland. How- 
ver, Turner and Meites (29), point out that 
his theory docs not explain the occurrence of 
'imultaneous pregnancy and lactation in cer- 
■ain species, nor does it explain the fact that 
:he augmentation of the lactogen content in 
•he pituitary by estrogen injections is e.xperi- 
•nentally possible in certain species. Their own 
•itudies have shown that the lactogen content 
)f the pituitary remains low throughout preg- 
nancy, but increases from 2 to 4-fold following 
parturition. These findings indicate, they be- 
■ieve, that lactation fails to occur during preg- 
lancy for the reason that the lactogenic hor- 
mone is inadequate to support lactation. Some 
as yet unknown factor is responsible for the 
increased production of lactogen after parturi- 
tion. 

As evidence to support his theory of lacta- 
tion, Nelson had shown that large doses of 
Estrogen are apparently capable of inhibiting 
lactation in guinea pigs, at least for a time. 
Other authors had reported similar results for 
other animals: Parkes and Bellerby (30), Rob- 
son (22), Reece and Turner (31), Folley and 
Kon (32). Moreover, many reports have been 
made by clinicians of inhibition of lactation by 
the administration of estrogenic preparations, 
Especially stilbestrol, as well as with androgens: 
Foss and Phillips (33), Kurzrok and O’Connel 
Pl), Clahr (35), Diddle and Keettel (36), 
Stewart and Pratt (37), and others. On the 
other hand, Smith and Smith (38) noted no 
significant effect on lactation following the ad- 
ministration of 4000 R. u. of estrogen for 6 
days. 


Meites and Turner likewise question the 
validity of reported observations upon the 
human female tending to indicate inhibition of 
lactation by estrogens or androgens, one ob- 
vious objection being that the infants were 
taken from the breasts when such therapy was 
begun, this in itself furnishing an adequate 
explanation of cessation of milk production. 
As further evidence along this line Abarbanel 
and Goodfriend (39) and later Abarbanel and 
Klein (40) found that when suckling was per- 
mitted to continue, lactation was not prevented 
by stilbestrol in doses as high as 500 mg. If 
even larger amounts, as much as 1000 mg., were 
given in divided doses, beginning soon after 
parturition, lactation was not prevented, al- 
though it might be delayed for from 2 to 6 days 
after the last dose of stilbestrol. Similar in- 
effectiveness for even very large amounts of 
testosterone propionate, methyl testosterone, 
anhydro-o.xyprogesterone and ' progesterone 
have likewise been reported by Abarbanel. 

The issue which is apparently involved in 
this aspect of the problem of lactation would 
seem to be whether large doses of estrogens or 
androgens can suppress the lactogenic hormone, 
as had been suggested by Nelson, and further 
studies on this point have been reported in the 
above mentioned paper of Meites and Turner 
(41). The experiments were made with rats. 
Large dosages (2 mg. daily) of stilbestrol or 
testosterone to lactating rats for the first 6 days 
post partum not only did not decrease the 
lactogen content in the pituitary, but actually 
increased it, although some reduction in the 
amount of milk present in the mammary gland 
rvas noted. Incidentally, parturient rats which 
were not suckled for the first week showed 50 
per cent less lactogen in the pituitaries than 
suckled rats, and the mammary glands were 
practically devoid of mUk. This observation, so 
in accord with every-day obstetrical experience, 
throws a revealing light upon clinical reports 
as to the value of stilbestrol in the inhibition of 
lactation when the babies are simultaneously 
taken from the breast. 

In another paper Meites and Turner (42) 
attacked the problem of why the lactogen con- 
tent of the pituitary is relatively low when the 
estrogen production is at a high level. Their 
experiments showed that suitable combinations 
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of progesterone and estrogen 'either entirely- 
prevented or reduced the increase in lactogenic 
hormone which could be obtained with estrone 
alone.’ They believe that the lactogen content 
remains as low in the pregnant as in the non- 
pregnant state because this progesterone- 
estrone ratio overrides the lactogen-stimulating 
effects of estrone. In other words, the deficiency 
of lactogen explains the lactation inadequacy. 

In view of the numerous reports now appear- 
ing as to the use of estrogen in the inhibition of 
lactation and, more particularly in the relief of 
so-called painful engorgement of the breast, 
there may be some confusion in the minds of 
practitioners, in view of what has been said 
above. This confusion is resolved if one re- 
members that a sharp distinction is to be drawn 
between painful engorgement of the breast and 
the onset of lactation. As Abarbanel and Good- 
friend (39) remark, ‘most of the clinical reports 
on the effects of estrogens upon lactation in the 
human have confused painful engorgement 
with the onset of lactation.’ As regards the 
former of these, clinical reports agree that 
estrogens and androgens are effective in its re- 
lief. Abarbanel and Klein (40), for example, 
report that stilbestrol in doses of 25 to 40 mg. 
prevented painful engorgement in 87.3 per cent 
of 55 non-nursing mothers. In 20 of these some 
transitory heaviness, usually painless, was 
noted in 20 cases on the 5th to the 11th post- 
partum days. They stress the fact that preg- 
nant and puerperal women are extremely 
tolerant to stilbestrol, large doses of from 250 
mg. a day to 1500 mg. a week producing no 
harmful effects, nor does there appear to be 
any toxic effect even in eclampsia or fulminat- 
ing toxemia. Other authors who have reported 
good results with the estrogenic therapy of 
painful engorgement are Diddle and Keettel 
(36), Beilly and Solomon (43) and Stewart and 
Pratt (37). 

■V^diile there is still much to be learned as to 
the factors responsible for the initiation of lac- 
tation, there appears to be a much closer ap- 
proach to general agreement as to those con- 
cerned in its continuance. Selye and his co- 
workers (44) had shown in 1934 that the nerv- 
ous stimulus of suckling was an important 
factor in the maintenance of lactation, once it 
has been begun, and they offered as the prob- 
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able explanation for the mechanism that tK 
stimulus brings about an increase in the lactf 
gen of the pituitary. The act of suckling (k 
not appear to be essential for the initiation t 
lactation, its importance being rather in tl 
later maintenance of that function. This at ar 
rate applies to rabbits, which were used in tl 
recently published study of Meites and Turni 
(45). In this animal it was found that evcni- 
the initiation of lactation, the act of niirsk 
plays some part in that ‘maximum lactatk 
and maximum lactogen in the pituitary cannf 
be obtained without it. Furthermore, in tK’ 
absence of nursing after parturition, the lacto 
gen content of the pituitary declines rapidh 
and milk secretion soon ceased. This obscna 
tion in a lower species conforms with the even- 
day clinical experience of obstetricians m'i 
human lactation. 

Menstruation and ovulation during laclalk 
During the past year there have been seven’ 
efforts at study of the much neglected qiiestio: 
of the effect of lactation upon menstruation anl 
ovulation. The fact that pregnancy not infrc 
quently occurs during the amenorrhea of lac 
tation has generally been rather complacent!} 
explained by the statement that ovulation oc 
curs in the absence of menstruation. Suclic 
belief is difficult to reconcile with what 
know as to the sequence of ovulation, corpi*' 
luteum maturation and later regression, and 
then menstrual bleeding. It has thercfon 
seemed more likely that the occurrence c 
pregnancy during lactation amenorrhea indi- 
cates merely fertilization of an egg from a nr.- 
ovulation, and that if the fertilization had no 
supervened the ovulation would have bcci 
followed by menstruation. , 

Support has been given to this belief b) G 
recently published study of Topkins (46), 
on endometrial biopsies during the perio 
lactation. The study included 145 biopsies r® - 
28 women, at least 4 biopsy specimens 
obtained from each woman, including t e 
span between 6 and 31 weeks post partuni 

Of the 145 specimens, 136 (94 
showed an estrogenic endometrium, an - 
these (15 per cent) showed evidence o 
plasia. In only 9 specimens (6 per 
progestational changes found, and all o 
were associated with the onset of the nrs 
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tnial period The author concludes that The 
endometrium during the period of lactation 
•imenorrhea is similar to that found in amenor- 
"hea caused by other factors, it shows dimin- 
-ahed estrogenic stimulation ’ He believes that 
he suppression of the cycle in w omen with lac- 
ation amenorrhea is complete, while in those 
\ho menstruate it is incomplete This latter 
tatement agrees with the findings of Lass, 
iinelser and Kurzrok (47), published in 1938, 
ind based on the study of biopsies on 47 
\omcn through the postpartum period These 
\omen exhibited 194 fairly regular cycles, of 
^hich 106 (55 per cent) were anovulatory or 
4enle m character, w hile 82 (45 per cent) c> cles 
^ere ovulatory in character Finally, reference 
■na> be made also to the report of Griffith and 
McBride (48) in 1939, who in a study of endo- 
netnal biopsies m 21 normal lactating w’omen 
itinter\als of from 3 to 24 weeks post partum 
ound that only one woman had ovulated prior 
to the re establishment of menstruation 
The hormonal mechanism by w hich the cycle 
IS inhibited during lactation is still a matter of 
conjecture, as Topkin discusses m his paper 
The immediate factor is undoubtedly a sup- 
pression of the pituitary gonadotropin, but 
whether this is due to the lactogenic hormone 
or to some as yet unknown internal secretion 
of the lactating breast cannot be stated 
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HAT OVARIAN TUMORS may exert definite 
and profound effects upon the female 
organism as a whole has long been known. 
\s early as 1905 (a), Pick called attention to a 
rj.umor which he called tubular testicular ade- 
loma, associated with masculinization in a 
il/oung girl. Since that time other tumors of the 
.'Ovary have been described which manifest 
lormonal effects such as feminization, mas- 
;^;ulinization or other changes, and which have 
' oroved of the greatest interest not only to the 
gynecologist but to every physician. The field 
‘•'A'hich has thus been opened is still under in- 
jensive investigation, and although consider- 
ible advances have been made, much remains 
:o be done. The clarification of the subject is 
:o a great extent due to the studies of Meyer 
11918-1932) who was the first to offer a defin- 
itive classification of ovarian tumors in which 
the endocrine effects were stressed. The diffi- 
culties heretofore encountered in the rccog- 
uition and the correct classification of the 
tumors, it would appear, have been primarily 
due to the fact that the studies made were 
almost entirely along morphologic lines. The 
advent of improved methods for the isolation 
and titration of the hormones elaborated by 
the neoplasms has served not only to prove 
their endocrine nature, but also to allow for 
their proper classification. It is to be empha- 
sised that hormonol and chemical investi- 
gations offer the greatest hope for a better 
understanding of the entire subject. It is our 
conviction that as a result of such studies 
therapy in the future will be modified to a 
great degree. 

In order to understand the origins of the 
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endocrine neoplasms a consideration of the 
embryology of the ovary' becomes essential. 

In the early embryo the celomic epithelium on its 
mesial aspect anterior to the mesonephros is seen to 
proliferate giving rise to a structure in which the cells 
are high and manydayered. This area is the site of the 
future genital gland, and in the early stage is undiffer- 
entiated showing neither masculine nor feminine 
gonadal characteristics. In the 5.3 to 7 mm. embryo 
the cells of the surface layer of the future gonad in- 
crease rapidly by mitosis, apparently invade the 
underlying mesenchyme, and form masses of solid cell 
cords. At this stage the indifferent sex gland consists 
of a layer of superficial epithelium, the radially ar- 
ranged cell cords and a connective tissue framework 
probably derived from the mesenchyme. This struc- 
ture is known as the epithelial nucleus. Primitive germ 
cells now make their appearance both in the surface 
epithelium and the epithelial nucleus. Their origin is 
obscure and for the purposes of this paper their de- 
velopment need not be discussed. The origin of the 
cell cords of the epithelial nucleus is still the source of 
considerable controversy since many authors, notably 
Fischcl (1929, 1930) believe that they arise from a 
metamorphosis of the embryonal mesenchyme while 
others (Goodall, 1919) trace their genesis to the sur- 
face epithelium. The point of view taken here is 
important since it bears a direct relationship to the 
tumors to be discussed. Transformation into the 
definite sex gland quickly follows the indifferent stage. 
After the third fetal month a connective tissue growth 
appears which replaces many of the cells of the epi- 
thelial nucleus and a new epithelial nucleus is formed. 
Part of this structure now projects into the region of 
the mesovarium forming the rete ovarii which is sur- 
rounded by connective tissue radiating into the sex 
gland in the form of cords known as rete cords. These 
usually disappear but may persist into adult life. The 
cell cords of the epithelial nucleus in the male form 
the tubular system while in the female they become 
the granulosa and theca interna cells. Sections of the 
gland undergoing differentiation show masses of ‘egg- 
balls,’ stroma, early ova, genitaloid cells, and surface 
epithelium (fig. 1). In the final stages there is further 
proliferation of connective tissue with a resulting 
differentiation into cortex and medulla, and the isola- 
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tion of the primordial graafian follicles either as single 
entities or arranged in groups. It can readil}’- be seen 
that the complicated processes involved in this growth 
and development bear a definite relationship to the 
tumors of the ovary which appear in later life. 

The endocrine neoplams of the ovary may 
conveniently be divided into 3 groups: tumors 
producing feminizing effects; tumors producing 
masculinizing effects; tumors producing other 
effects. 

Tumors Prodtwing Feminizing Efecls 

These are 2 in number, the granulosa cell 
tumor, and the theca cell tumor. Although the 
effects they produce on the female organism 
are similar, there are certain distinct differ- 
ences, especially from the point of view of 
morphology which makes it necessary to 
discuss them separately. 

Granulosa cell tumor. This tumor was first 
described more than 50 years ago, but its true 
nature was not recognized until recently. It 
was at first believed to arise from the primor- 
dial follicle because it apparently contained 
ova-like inclusions in carcinomatous tissue. It 
was therefore called ‘adenoma carcinomatosis 
folliculare,’ (Kahlden 1895), ‘adenoma follicu- 
lare ovarii’ and folliculoma until Liepman 
showed that the inclusions were not ova but 
cell secretions or degenerated cells. Schmincke 
(1914) pointed out the similarity between the 
cell arrangement of the tumor structure and 
the cell arrangement of the granulosa cells 
about the graafian follicle, and Meyer (1918) 
suggested its origin from the primitive fore- 
runner of the granulosa cells found in the adult 
graafian follicle. It was accordingly named 
‘granulosa cell tumor’ (V. Werdt 1914). The 
neoplasm probably has its origin from the 
cells found in the epithelial nucleus in the 
primitive gonad which have remained in a 
state of arrested development, but which would 
have become the granulosa cells of the follicular 
apparatus had development proceeded nor- 
mally. 

Pathologically, the granulosa cell tumor is 
usually unilateral, occurring bilaterally in 
only 10 per cent of cases. It varies in size from 
a few millimeters in diameter to twice the size 
of an adult’s head. It is encapsulated, its sur- 
face is smooth, usually lobulated, and although 


solid in consistency may contain cysts, j 
sessile, and if pedunculated may und 
torsion. On section it presents a mediill 
cellular, yellowish cut surface, with conncc 
tissue bundles traversing the tumor irregul; 
resulting in a lobular appearance. When c 
are present they contain a fluid which v; 
from one that is thin and straw-colored to 
that is thickly mucinous or gelatinous. Her 
rhage into the tumor or cysts may occur 
suiting in necrosis. As seen under the mi 
scope 3 types may be distinguished: 
folliculoid, the cylindroid and the sarcomat 

The folliculoid type, as the name m 
imply, resembles the follicle seen in the i 
mal ovary (fig. 2). It is composed of rounr 
polygonal cells, closely packed together : 
showing central vesicular nuclei. Due to 
distribution of connective tissue, varyi 
sized compact masses, the cells of which of 
have mitoses, are formed. In the center of 
cell mass a small cavity is seen and this usu; 
contains one or more degenerating cells 
suiting in a resemblance to an ovum.Thcrac 
arrangement of the granulosa cells about t 
cavity makes the resemblance quite striki 

The cylindroid type is also composed 
granulosa cells, but these are usually cubo]i 
in shape (fig. 3). The cells are divided ir 
columns or cords by fine connective tisi 
strands and within the cord spaces a celiu 
or connective tissue debris can be seen, i 
arrangement may be quite irregular so as 
give a bizarre appearance; cell cords, conni 
tive tissue and cystic spaces interming' 
freely. The connective tissue may bccoi 
hyalinized. 

The sarcomatous type of granulosa o 
tumor is composed of plump, closely 
spindle cells resembling a highly celluar 
broma. There are large areas of conncc^ 
tissue and this results in a sarcomatous appj^^ 
ance. However, within the meshes of t e 
nective tissue, collections of granulosa 
can usually be distinguished. . 

In all 3 types cyst formation may occu ■ 
to degeneration of the cells with secre i ^ 
fluid which may reach considerable quan 
The epithelial lining of these_ cysts, wne y ., 
ent, is usually low cuboidal in typo- ‘ j_,,, 

the cyst fluid may contain the estroge. 
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inthi*!, ^ ptiw er DifTerentiated gland w Uh parenchyma shoumg ‘egg balls,' stroma, ova, genitaloid cells, and surface 

i helium (From Lubarsch In HaJban and SeJtz Jhologje und l»alholog\c des Weibes Berlin. Urban 1929) 

Tig t Tolliculoid granulosa cell tumor 

Fr^* A power Cylindromatous granulosa cell tumor 

4 High power Malignant granulosa cell tumor with rosette formation and mitoses. 
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hormone has already been reported (Geist and 
Spielman 1935). The extract of the equivalent 
of 0.75 gm. of tumor tissue was found to con- 
tain 1 mouse unit of estrogen. This is more 
than can be demonstrated in an equivalent 
quantity of placental tissue and should leave 
no room for skepticism. Undoubtedly reports 
of the occurrence of the tumor in children will 
appear in the future which will further serve to 
prove its effects. The morphologic, the clinical, 
the chemical, and the hormonal characteristics 
are distinctive enough to allow for its classifi- 
cation as a definite entity. The importance of 
hormonal studies in the individual as well as of 
the tumor tissue is again stressed. 

Treatment of the condition is exactly the 
same as that described in the discussion of the 
granulosa cell tumor, i.e., conservatism in the 
young and hysterectomy with bilateral sal- 
pingo-oophorectomy in the senium. 

TUMORS PRODUCING MASCULINIZING EFFECTS 

The tumors of the ovary which produce mas- 
culine effects in the individual are extremely 
interesting. The physical changes in the female 
harboring such a tumor are so profound that 
once observed they are never forgotten. How- 
ever, it must be pointed out here that con- 
ditions other than ovarian neoplasms may also 
produce these changes, and that indiscrimi- 
nate laparotomies for exploration of the ovaries 
in the presence of normal palpatory pelvic 
findings is to be condemned. Thorough in- 
vestigations to determine the presence, es- 
pecially, of adrenal cortical tumors or pitu- 
itary tumors (basophilic adenoma) in the 
absence of positive pelvic findings, as well as 
hormonal blood and urine studies, basal 
metabolism, blood counts, and vaginal smears, 
all should be performed before resorting to 
pelvic surgery. It is not unlikely that many 
needless operations are being performed in 
individuals showing some of the stigmata of 
masculinization, in the hope that a masculin- 
izing tumor will be found. One repeatedly 
observes cases showing a greater or less degree 
of hirsutism accompanied by a pelvic tumor 
which on laparotomy turns out to be a pedun- 
culated fibroid or a simple ovarian cyst which 
could not by any stretch of the imagination be 
associated with the virilism manifested by the 


Volo- 

patient. It must also be borne in mind that 
spite of careful investigation by every mei,' 
at our disposal no cause whatever mav ! 
found for the presence of virilism in ma 
cases. 

The tumors of the ovary which produce ma 
culinizing effects and which are to be discusst 
in this paper are: arrhenoblastoma, adrei 
rest tumor, ‘luteoma,’ (solid tumors wit 
luteinization; lutein cell tumor). 

Arrhenoblastofna. Although Pick (19051 
was the first to describe the tumor which i 
now call the arrhenoblastoma, he believed tb 
it arose from the male portion of a true o\i' 
testis. It remained for Meyer (1930 a) howevfi 
properly to classify it by careful morphohi. 
and genetic studies. The overwhelming m 
jority of present day observers believe as Ic 
does, that the tumor arises from a male-C 
rected element in the ovary, probably in tl 
rete ovarii and medullary tubules descrilx 
above, which represent the homologue of ll 
tubuli seminiferi in the male, and which b 
their persistence give rise to the arrhenobb- 
toma. About 50 cases have been reported t 
date. 

From the cases already described the var 
ations in size of the tumor are not marked;! 
usually varies from that of a walnut to thesii' 
of a large orange. The surface of the neopla.-^ 
is smooth, lobulated, firm and encapsulates 
Cystic areas may be present. On section it •- 
seen to be firm in consistency, yellowis ( 
.gray in color, and scattered areas of 
rhage and necrosis can be distinguished ( ig- ’ 
There is a tendency towards lobulation, 
lobules being well demarcated by the >st“ 
bution of connective tissue. The yelloi' an- 
are also surrounded by connective 
Cysts if present are variable in size an 
tain a clear straw-colored fluid or a tur^ 
dark secretion depending upon the e.vton 
necrosis. 

Histologically, Meyer (1930 a) h^ ^ ^ 
the arrhenoblastoma into 3 types. 
the typical, the atypical, and the interm 

varieties. . i^jn 

The typical form is composed of 
ers of low columnar or cuboidal ce s < 
form typical tubular or adenomatous 
tures (fig. 10). The gJand-hkearrangeme 
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r* arrhenoblastoma with cavitation and hemorrhage 

' tubul^" P0"er Intermediate type of arrhenoblastoma ^Mth atypical and typical structures Note regularity of some 

r IS Atypical type of arrhenoblastoma^ith imperfect tubular arrangement (Courtesy of Dr R Miller) 

High power. Adrenal rest tumor. (Courtesy of Dr Klein ) 

®b'e the interstitial cells of the testicle, spindle cells or many large pale granular cells 
<^ells show a granular or vacuolated cyto- resembling the so-called interstitial cells of 
iind the nuclei are round or irregular in Leydig. They contain lipoid which may be 
The tubules are surrounded by con- related to the production of hormones. Evi- 
've tissue which contains either a few dence of malignancy may be present as char- 
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acterized by mitoses, variations in cell struc- 
ture, and irregular cell arrangement with a 
tendency toward invasion of the connective 
tissue. 

The atypical form comprises groups of cells 
which appear in the main, as solid cords with 
only an occasional irregularly tortuous tubule 
(fig. 11). The latter may be convoluted so that 
no lumen is discernible. The cells are fairly 
large, oval in shape or spindle-shaped. There is 
a marked resemblance to sarcoma in some 
areas. Connective tissue is present between the 
cord-like structures but this is not as well pre- 
served as in the typical form . There is a greater 
tendency towards vacuolization of the cells, 
fatty degeneration, hemorrhage, liquefaction 
and cyst formation. 

The intermediate type presents combi- 
nations of the typical and atypical. Both well- 
formed glandular structures and irregular cell 
cords can be distinguished. 

Although the tumor usually occurs in indi- 
viduals between the ages of 16 and 50, cases 
have been reported in the postmenopausal 
period. The striking and characteristic feature 
of the arrhenoblastoma is the associated mas- 
culinization (or defeminization). In most of 
the cases reported the degree of masculini- 
zation seems to bear a distinct relationship to 
the degree of differentiation of the cells and 
their arrangement in the form of tubules, i.e., 
the closer the approach to the typical form of 
arrhenoblastoma the fewer the signs of mascu- 
linization, and the greater the resemblance to 
the atypical form, the greater the degree of 
masculinization. The symptoms and signs con- 
sist of amenorrhea; hypertrichosis which is 
generalized and usually accompanied by a 
sufiicient growth of the beard as to necessitate 
shaving; hypertension; a loss of the feminine 
skin texture and general feminine body con- 
tour; a deepening of the voice which changes 
to a baritone in quality; atrophy of the breasts; 
enlargement of the clitoris; and, skeletal 
changes resulting in a resemblance to the male 
type. Sterility also occurs even though children 
may have been borne prior to the development 
of the tumor. Usually there is a loss of normal 
libido, accompanied by a variety of psychic 
disturbances which depend upon the physical 
changes primarily. 


After the removal of the neoplasm (he si; 
and symptoms usually regress almost co 
pletely. Changes in the bony structures a 
those of the larynx usually persist, however, 
that the voice may remain deep in qua!! 
Instances of pregnancy with the birth of ni 
mal children after the regression of syniptoi 
have been reported. 

The association of masculinization \\\ 
arrhenoblastoma has been explained on t 
basis of production of large quantities of a 
drogenic hormone on the part of the tunit 
Up to this time, probably due to the paiid 
of material examined, this point has not bu 
proved. As more cases are discovered andr 
tensively studied, especially on a hormon 
basis, this problem undoubtedly will be solm 

Treatment consists in extirpation of (f 
growth. Although it is classified as being malis 
nant, its potential of malignancy is not grea' 
so that in young women both ovaries ncedn^ 
be removed. However, if the second ovar 
shows involvement or the patient is in or nea 
the menopause both uterus and adnexa sboul 
be extirpated. 

Adrenal rest tumor. That masculinizatif' 
may occur in females showing cortical tumo'' 
of the adrenal gland is a well established faa 
The recognition of the condition and remo\’.^ 
of the involved gland has repeatedly resuilC' 
in a regression of symptoms. In the ovary t. 
type of tumor may also be encountered ar 
may also produce masculinizing effects, 
netically , it must be remembered that the pna I 
itive sex gland develops in close approximati^ 
to the mesonephros so that naisplaced a rea- 
cells may come to rest in the region of the o'- 
as the latter descends into the pelvis. “ 
masses of lipoid-containing, lar?e. vacuo a j 
cells have been described 
along the border of the 
ligament, within the broad ^ 

region of the ovarian vessels and 
ovary itself. It seems more than 
these cells may give rise to 
concern here, of course, is with t o f jp. 
tumors of this type arising in the ovar). 
associated with tumors of the adrena ^ 
may be primary and independent ^ j 
selves or they may be metasta 
adrenal rest growths of the ovary ma\ 


as being 

infundibulo-p^h] 

ligament, in ; ^ 
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; after (as much as 20 years) the removal of 
rimary adrenal neoplasm their origin from 
ilaced cells seems logical. 

'he tumor varies in size from that of a wal- 
to a mass as large as a man’s head. It is en- 
sulated, its surface is smooth and nodular, 
on section its color is yellow or brown. It 
oft and elastic in consistency. Connective 
ue trabeculae are not conspicuous, usually 
to a tendency toward hemorrhage and ne- 
iis. Cystic areas may be present. Although 
tumors may be confined to tbe ovary prop- 
in most instances they arise in the broad 
ment and spread to the ovary, hlicroscop- 
y, the growth is composed of large trans- 
;nt vacuolated cells with definite cell mem- 
les (fig. 12). The nuclei arc small, stain 
dy, and are centrally and eccentrically 
ed. The cells show a mosaic arrangement, 
found mainly about the numerous fine ves- 
and, since there is little connective tissue, 

• lie directly on the capillary walls. They 
form rows or tubules. 

linically, the tumor is usually associated 
I virilism, although the degree may vary, 
of the symptoms of masculinization de- 
led above may be present or only hyper- 
losis and amenorrhea. However, regression 
le symptoms upon removal of the neoplasm 
repeatedly been seen. It must be empha- 

I that the adrenal rest tumor is highly 
ignant and its metastases may be wide- 
ad. Also, that the removal of such a tumor 
■ not necessarily mean the eradication of all 
cells capable of producing the growth. 

II tumors elsewhere in the pelvis and not 
gnized may e.xplain the continuation of 
ptoms even after operation. The fact that 
adrenal gland may be involved must also 
onsidered. 

is particularly interesting to note that in 
inal cortical tumors associated with marked 
culinization, tremendous quantities of es- 

the 

the 

1 — j.ue sigmucance ot tnese nnoings 
at at all clear. Studies to determine andro- 
the individual and on the part 
help considerably. 

“niciiai rest tumor at present is the cause 
luch speculation. It is being confused with 


luteinized tumors (usually granulosa or theca 
cell), with the so-called ‘luteoma,’ and even 
with atypical Krukenberg tumors. The luteoma 
is described below. The Krukenberg tumor has 
never been found to be associated with mascu- 
linizing changes, and is, of course, a metastatic 
tumor from the gastro-intestinal tract. 

Treatment consists in operative removal of 
the neoplasm, if it is primary. Since it is highly 
malignant, in the young individual careful e.\- 
ploration of the entire pelvis even to splitting 
the second ovary, if in doubt, should be per- 
formed. When the ovarian growth is metastat- 
ic from a primary one in the adrenal gland, its 
removal is only indicated after the affected ad- 
renal has been removed. Radio-therapy post- 
operatively has been recommended in malig- 
nant cases. 

‘Luteoma’; luteinized tumors; lutein cell tu- 
mor. As has been indicated above, the so- 
called luteoma is the source of controversy at 
the present time. Only 6 cases have been report- 
ed heretofore, and these have by no means 
proved acceptable as a distinct tumor entity. 
Because of the similarity of the pathologic pic- 
ture of adrenal rest tumor, luteoma, and lute- 
inization of other tumors of the ovary these 3 
conditions must be carefully evaluated before 
any conclusion can be reached as to correct di- 
agnosis. The confusion that exists is mainly due 
to the fact that morphologic studies show that 
there is little difference between even a mature 
corpus luteum and adrenal tissue undergoing 
proliferation within the ovary. Luteinized smaU 
granulosa and theca cell tumors may also pro- 
duce a similar picture. However, differentiation 
is possible. 

The luteoma, from such cases as have been 
described, appears to cause enlargement of the 
ovaries which may reach twice normal in size. 
Its color is yellow and consistency elastic. On 
section it presents a yellow, moist, glistening 
surface occasionally containing tiny cystic 
areas. White connective tissue strands radiate 
throughout the yellow tissue. Hemorrhage and 
necrosis are not common. The microscopic pic- 
ture is exactly the same as that which charac- 
terizes the adrenal rest tumor. Lipoid can be 
demonstrated in the cells but glycogen is ab- 
sent. The luteoma may also resemble a Kru- 
kenberg tumor. 
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Figs. 13-17. See opposite page for legend. 
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Clinically, these tumors should produce a 
itinuous secretory phase type of uterine cn- 
mctrium. It is true that the premenstrual de- 
ual reaction has repeatedly been described, 
t it must be emphasized that these changes 
y also be brought about by luteinized tu- 
irs. The masculinization which has also been 
lortcd (hypertrichosis, amenorrhea and voice 
mges), appears to us to be associated with 
; adrenal rest tumor. In other words, we he- 
re that an ovarian neoplasm which presents 
picture of a so-called luteoma, when accom- 
ried by excessive bleeding, enlargement of 
lasts, and other feminizing influences, prob- 
y is a luteinized granulosa or theca cell 
nor. On the other hand, rvhen the neoplasm 
iccompanied by signs of masculinization it is 
be regarded as an adrenal rest tumor. Since 
dence of the actual existence of the luteoma 
still lacking it would perhaps be better to 
ait further investigations before accepting it 
a true ovarian neoplasm, 
buteinization of theca interna cells has been 
served in human ovaries and has artificially 
:n produced in rats. Although evidences of 
sculinization accompanied these findings, 
I changes arc attributable to hormonal effects 
iduced by gonadotropic or adrenal hormones 
her than to the luteinization itself. 
Treatment, in view of the foregoing, con- 
ts in removal of tumor tissue. When bilateral 
largement of the ovaries is the result of hor- 
>nal stimulation, operation is not required. 

Tumors Producing EJfecls Other Than 
Feminization or Masculinization 

In this group 3 types of neoplasm are to be 
icusscd and a fourth merely mentioned. They 
■■a), struma ovarii; b), dysgerminoma; c), 
orionepithelioma of the ovary; and d), the 
enner tumor. 

Struma ovarii. Struma ovarii is included in 
e discussion of endocrine tumors of the ovary 
wuse it also may produce hormonal effects, 
bears no relationship to either feminization 
masculinization. Its inclusion is based on the 


fact that it is a tumor composed mainly of thy- 
roid tissue which not infrequently produces an 
c.xccss of the thyroid hormone capable of re- 
acting in the same way as enlargement of the 
thyroid gland itself. 

Although the origin of the tumor may still 
be debated most observers are agreed that it 
arises as part of a teratoma in which all or most 
of the teratomatous elements have been re- 
placed by thyroid tissue. Since small quantities 
of this tissue arc frequently found in teratomas 
of the ovary, only those cases in which the thy- 
roid clement is the only tissue, or predomi- 
nates in the neoplasm, are to classified as true 
struma. About SO cases have been reported. 

Pathologicallj', the tumor may appear as a 
tiny nodule or it may be as large as an adult’s 
head (fig. 13). It is encapsulated and its sur- 
face is irregularly nodular. On section its color 
is that of the thyroid gland, wa.xy and brownish 
in appearance, and on cut surface it presents a 
honeycomb-like appearance, the varying-sized 
spaces being filled with tenacious, yellow-brown 
secretion. When seen under the microscope, the 
tissue is composed of alveoli lined by flat or cu- 
boidal epithelial cells which have poorly defined 
boundaries and which contain small darkly- 
staining nuclei (fig. 14). In areas the structure 
may consist only of solid cords of cells in 
which lumina are absent. Occasionally papil- 
lary projections covered by high columnar epi- 
thelium are discernible suggesting the hyper- 
plasia of the thyroid gland seen in true hyper- 
thyroidism. There may also be evidence of in- 
vasive growth with perforation of the capsule, 
and this would represent malignancy. Connec- 
tive tissue is usually scanty. The secretion in 
the alveoli stains homogeneously and gives the 
same microchemical reactions as the colloid ma- 
terial of normal thyroid tissue. In this connec- 
tion many investigators have demonstrated 
iodine in quantities comparable to those found 
in the gland itself. Plant 1933, by biologic tests 
on tadpoles as well as the Reid-Hunt reaction, 
identified the teratomatous struma as being 
true thyroid tissue. 


Fir' 1 j" ovarii. {Courtesy of Dr. Ludwig Emge.) 

Fig* u' o'* Struma ovarii. (Courtesy of Dr. Luduig Emge ) 

Flo. 1 
Fig. r. ■; 


noma. 
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From the clinical point of view the most 
striking symptoms produced by the action of 
the tumor are those of hyperthyroidism. The 
loss of weight, tremors, tachycardia, nervous- 
ness and elevated basal metabolism correspond 
to the picture presented in primary involve- 
ment of the thyroid gland. The neoplasm may 
be benign or malignant, and when malignant is 
invariably accompanied by ascites. Intra-ab- 
dominal metastases may also occur. 

Treatment consists in operative removal of 
the neoplasm. In malignant cases hysterectomy 
with removal of both adnexa should be per- 
formed. 

Bysgerminoma. The dysgerminoma of the 
ovary is another interesting tumor whose gene- 
sis and effect upon the individual is not entirely 
clear. It is discussed in this paper because re- 
ports of its association with one of the hor- 
mones (the gonadotropic) have appeared, and 
because in the general classification of ovarian 
neoplasms it is related to such tumors as the 
granulosa ceil, theca cell, and arrhenoblastoma 
(Geist 1942). 

As has been described the granulosa and the- 
ca ceil tumors have their origin in a cell which 
may be said to be of the feminine type (the 
granulosa and theca cell) , and the arrhenoblas- 
toma in a male-directed cell type. The dys- 
germinoma, in the opinion of present-day in- 
vestigators, probably originates from a neuter 
cell which goes back to the early epithelial nu- 
cleus, and which is neither masculine nor femi- 
nine from its inception. Absolute proof of this 
theory is lacking but certain facts seem to sup- 
port the concept. These include the frequent 
occurrence of the tumor in underdeveloped or 
otherwise defective gonads in both males and 
females, or even in the ovotestis of hermaph- 
rodites. It is also seen in such combinations as 
an aplastic gonad on one side and a tumor (dys- 
germinoma) on the other, and ovotestis on one 
side and tumor on the other. In the male it is 
called 'seminoma,’ and it is also known as large 
round cell sarcoma. 

The neoplasm is rounded, nodular, solid, ^nd 
surrounded by a thin capsule which may be per- 
forated by the tumor tissue. It may reach the 
size of an adult’s head (fig. 15). On section it is 
yellowish gray in color, soft and elastic in con- 
sistency, and"^ shows a tendency toward hem- 


Vol,- 

orrhage and necrosis. Cysts are usually pre 
which are the result of degeneration andui 
vary in size up to that of an orange. Tlicli 
is extremely friable and is easily torn on ina: 
ulation. The capsule may be perforated by 
tumor so as to form adhesions and metasl; 
to surrounding organs. Microscopically, i 
found to be composed of large, round orpoi 
onal uniform cells containing granular p 
staining cytoplasm and central nuclei 
stain darkly. The arrangement of the cells n 
be in the form of strands, rows, or alveoli,; 
these are separated from each other by linec 
nective tissue septa. Giant cells are not ini 
guently seen often surrounded by fihrohh 
resembling granulation tissue (tig. 16). G 
nective tissue is rather scanty, and it may 
hyalinized. One of the striking character!;! 
of the morphology of the tumor is the lymp! 
cytic infiltration of the connective tissue (t 
17). Ovarian tissue may be present and show- 
entirely normal picture with follicles, corpu 
lutea and stroma. 

Clinically, the tumor is usually unilater 
but bilateral occurrence is not uncommon, 
is found most often in young women eitl 
just before or after the onset of puberty, at 
especially in the hypoplastic, asthenic t)]' 
Older normal women, however, may also In 
bor the neoplasm. The menstrual cycle isiu' 
ally affected by the presence of the tuffio 
amenorrhea being the rule. Due to the apla; 
or hypoplasia present, there may be no histoi 
of the establishment of menstruation. On t 
other hand, the females may have been entire 
normal and may even have borne children. 
few cases have shown menorrhagia or 
rhagia. Not infrequently one also finds a sin- 
atrophic uterus, infantile external genitabs*-^ 
an enlarged clitoris. Hypertrichosis has 
been observed. The tumor is highly maligns 
metastases and recurrences following opem 
being common. ■ 

It is interesting to note that such 
studies as have been performed in 
manifesting this type of neoplasm, ha^c in 
ably shown the isolation of a gonadotropi 
mone. Thus, Spielman and Morton I ^ 
Fauvet (1936), and Bluemel (1934) . 

onstrated this hormone in the urine or j. _ 
tissue, of both males and fema/es. Tnc 
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;ome of the cases has been strong enough as tium. Actually, in the authors’ opinion, true 
)roduce luteinization of the immature ani- chorionepithelioma is either secondary or met- 
l ovary, while the estrogen reaction was neg- astatic. It is secondary when it arises following 
•c. Although these findings cannot be e.x- aprimaryovarianpregnancyorfromtheendo- 
inedat the present time, the similarity to the dermal components of a teratoma, and meta- 
monal conditions which e.vist at the mono- static when it is the result of metastases from a 
ise (increase in gonadotropic, decrease in primary chorionepithelioma elsewhere. It is a 
ogenic hormones) is suggested. However, true endocrine tumor since it produces tremen- 
itional studies must be made on many dous quantities of one of the important hor- 
:e cases before any conclusions arc war- moncs, i.c. the gonadotropic, 
ted. The neoplasm may be very small or may be 

die treatment is operative. In older women as large as an adult’s head. Its surface is nodular 



ic. 18 Low power. Chorionepithelioma of o\ary. 

*’9 19. hledium power. Cell nests composing Brenner tumor with tubules, beginning cyst formation, .and pseudomucinous- 
epithelium (lower right). 

leal removal of uterus and adnc.va is indi- and hemorrhagic, and it is usually surrounded 
ed, and in the young, e.vtirpation of all tu- by a thin friable capsule. On section it is seen 
r tissue. It is particularly stressed that the to be reddish-purple in color due to the blood 
and ovary must be carefully investigated for present, and such tissue as can be distinguished 
olvement. Inone of the casesobserved(Spicl- resembles placental tissue. The tumor is trav- 
n and Morton 1938) although one ovary ersed by firm white translucent bundles and 
5 the site of a large tumor, the other ovary plaques. Microscopically, sections show masses 
itaincd only a small nodule about 1 cm. in of small, dark-staining nuclei arranged in 
meter which could easily have been over- plaques or rows within an amorphous matrix- 
bed. When both ovaries are removed, post- like tissue. Cell boundaries are indistinct or 
Wtiye radiotherapy should be utilized. may be totally absent, so that the neoplastic 
-liorioitepilhelioina. Chorionepithelioma of tissue appears as large masses of cytoplasm 
• ovary is a very rare tumor, and its recog- containing numerous nuclei, or large groups of 
>on IS usually not easy. Although cases of so- nuclei in relatively little cytoplasm (fig. 18). 
■cd ‘primary’ chorionepithelioma have been Associated with this syncytial tissue there may 
’9nbed, these probably represent either sar- also be collections of relatively large polyhedral 
or carcinoma in which there is an atypi- cells with distinct celt bodies, granular or vacu- 
oell arrangement closely resembling syncy- olated cytoplasm, and central well-defined 
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nuclei rich in chromatin. These represent the 
typical Langhans cells which with syncytium 
characterize chorionepithelioma. When the tu- 
mor has its origin in a teratoma, other types of 
tissue such as undifferentiated glands, neuro- 
epithelium and cartilage may also be found. 

Chorionepithelioma of teratomatous origin 
is usually found in children and is not infre- 
quently associated with the symptoms of pre- 
mature puberty already enumerated. The 
changes in secondary sex characteristics in 
these cases is due, of course, to the elaboration 
of the gonadotropic and the estrogenic hor- 
mones which act upon the breasts, uterus and 
vagina to bring about a premature sexual ma- 
turity. Neoplasms originating either in primary 
ovarian pregnancy or from chorionepithelioma 
elsewhere (metastases) may produce such ef- 
fects as abnormal uterine bleeding even to the 
point of severe anemia, enlargement of the 
breasts, and hyperemia of the vulva and va- 
gina. Regardless of origin it must be recognized 
that chorionepithelioma is an extremely malig- 
nant tumor often accompanied by ascites, pain 
and weakness, and showing a marked tendency 
toward early metastases especially to the lungs, 
the brain and the liver. 

As can be seen, hormonal assays of blood and 
urine will readily differentiate this type of neo- 
plasm from any of the others, since only in hy- 
datid mole or chorionepithelioma of the uterus 
can such high titers of gonadotropic hormone 
be demonstrated. An increase in the estrogenic 
hormone titer is also to be expected. 

Although the prognosis is poor, attempts at 
the radical removal of all neoplastic tissue is 
always justifiable. Radiotherapy alone has 
been advocated by some observers due to the 
danger of dissemination of tumor tissue. In the 
authors’ opinion, operation followed by radio- 
therapy are the procedures of choice. 

Brenner tumor. For the sake of complete- 
ness this tumor may be mentioned since it falls 
in the group which has been designated as pri- 
mary parenchymatous epithelial neoplasms of 
subsurface origin (Geist 1942). 

The Brenner tumor is related to the other 
tumors in that it also arises from primitive 
epithelial cells which appear in the form of 
nests especially in the rete ovarii. They have 
been designated as Walthard’s cells and arc 


Vo!:- 

probably a type of indifferent epithelial a’ 
analogous to the type which produces thed 
germinoma. Its frequent association withot 
ovarian neoplasms (pseudomucinous and p 
illary serous cysts and fibroadenomatous 
mors) suggests a derangement of growth of 
primitive ovary. 

The tumors are solid or cystic, variable 
size, nodular, and are composed of branclii 
strands of indifferent large cells containing g 
cogen. The arrangement is typical, the coll 
tions of cells being sharply demarcated fa 
the dense collaginous connective tissue stror 
in which they lie. Degeneration with liquef; 
tion within the cell nests is common (fig. 1! 

The Brenner tumor, although exceeding 
interesting from a morphologic and gcnci 
point of view, produces little effect upon !i 
individual. There are n>j special symplo: 
other than those of the presence of a tum^ 
Usually it is discovered by accident. Menstr 
ation is not affected nor does it produce ai 
known endocrine change in the host. 

It is entirely benign and although operair 
removal is indicated, conservatism should i 
practiced. 


CONCLUSION 

An attempt has been made to describe fi 
neoplasms of the ovary which are assooalf 
with endocrine effects. That which is presente 
above represents a resume of our knowledge! 
the present time. As has been stressed so a 
quently throughout this paper, considera 
work remains to be done in order to can, 
the subject. That certain tumors of the owO 
can produce profound changes in the fciua 
a whole has been definitely established- 
modus operandi in all cases, however, is sti 
from clear. The advances that have been 
in the field of endocrinology as it appik® o 
female have been gratifying but many que?^ 
remain unanswered. It is again 
hormonal studies of the individual 
an ovarian neoplasm, both before and a , 
moval, as well as on the tumor tissue 
offer the greatest hope for enlightcnmen 
future. 

* I'"''' 

We are indebted to Paul B. Hoeber, \r'.' 

nriviiege of utilizing the illustrations Uo 
‘Ovarian Tumors,’ by Dr. Samuel H. Ocist. 
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Psychology of the Menstrual Cycle 

Saul Rosenzweig, Ph.D. 

Ffom ihc Worcester Stale Hos- 
pital, W orcesler, M assachnseils 


I N MANY primitive cultures menstruation has 
been ascribed to the cycles of the moon or 
tides. It has, moreover, been thought of as 
a dangerous condition requiring various taboos, 
Frazer in his ‘Golden Bough’ cites countless 
restrictions imposed upon the menstruating 
woman for the protection both of herself and 
the community. Even today there are cautions 
observed during the menstrual period which 
are directly descended from these earlier super- 
stitions. The prohibition of bathing — originally 
intended to protect the local stream, used in 
common by the whole tribe, from contamina- 
tion by menstrual blood — is a good example of 
such survival. In this sphere as elsewhere, how- 
ever, knowledge gradually replaces superstition 
and physiology and psychology elbow out 
lunar myths and tribal taboos. 

It is now well known that sex hormones fol- 
low a definite pattern in the menstrual cycle. 
While estrogen gradually increases with the 
ripening of the follicle and sharply drops off 
after the ovum is released, progesterone begins 
its upward course just prior to or at about the 
time of follicle rupture. In the event that preg- 
nancy does not occur, the amount of the latter 
hormone likewise decreases about a week after 
its initial production. At the time of ovulation 
both hormones are, in the ordinary case, present 
to some extent. They are both at a minimum in 
the late pre-menstrual period. 

Certain related facts of physiology are of in- 
terest. Among these are changes in basal 
metabolism and body temperature. Since the 
classic work of van de Velde (12) in 1905 it has 
been known that certain changes in tempera- 
ture accompany the menstrual cycle. The body 
temperature is ordinarily at its lowest coinci- 
dent with ovulation, when estrogen is maxi- 
mum. As progesterone is produced the tempera- 
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ture gradually rises to a peak which roug 
coincides with the maximum production 
that hormone. The temperature then drop; 
progesterone decreases and continues dot 
ward as estrogen gradually increases. Thequ 
tion may accordingly be raised as to ivlieil 
the term ‘heat’ as applied to estrus in the lot 
animals may not also have its application 
woman. Animals are maximally receptive 
their mates during the period of ‘heal’ i 
sociated with ovulation. The human femi 


seems not to be very different in this respect. 

Present knowledge of the menstrual cyi 
distinguishes clearly between ovulation ai 
menstruation. Until quite recently this di 
tinction was not understood. The error result' 
from the fact that estrus, or sexual receptivil 
and accompanying ovulation in the lo^’ 
animals is often characterized by a vagina! cli 
charge readily confused with the menstru 
flow of women. 

The differentiation of ovulation and 
truation in a sense renders the term moisifx 


cycle a misnomer. Menstruation being a ncg* 
tive phase that occurs by default, the more af 
propriate designation would be jemdc sW' 
cycle. The implication of this term is— ng h 
— that the ‘aim of nature' is a positive 
menstruation taking place only when this 
is thwarted. This qualification being ^ 
subsequent elaboration, the more usual 
niensinial cycle may for the present be hep • ^ 
the phases of the cycle, however, the 
pre-ovulative and post-ovulative, on t e 
hand, and pre-menstruai and menstrua , o ^ 
other, are used here throughout in or 
emphasize appropriately the positive an • 
tive aspects of the complete chain of eun^ 
Fragmentary clinical information 
psychologic aspects of menstruatioii 
been available. Chadwick (5, 6) well s 
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es this knowledge. But for a systematic ap- 
oach to the entire menstrual cycle the study 
ide by Benedek and Rubenstein (3, 4) is 
tstandingly significant. Benedek, a psycho- 
alyst in Chicago, had under observation 
reral neurotic women who regularly brought 
r their dreams and discussed their problems. 
:r psychiatric colleagues supplied correspond- 
; records for some of their patients. In this 
ly the most intimate psychologic material 
companying 75 menstrual cycles in 15 pa- 
nts became available. Rubenstein, a physi- 
igist in Cleveland specializing in the undo- 
ne aspects of the se,xual cj’cle in women, 
iependently studied a continuous series of 
ginal smears made by the patients in ques- 
n (after instruction by a woman physician) 
d of rectal temperatures taken simultane- 
sly. On the basis of the psychologic observa- 
ns Benedek completed presumptive calen- 
rs of the menstrual cycles. From the vaginal 
ears and body temperatures Rubenstein 
;de similar predictions. When the two sets 
tables were compared a high amount of 
reement was found. A method for investigat- 
; the psychosomatics of ovarian function was 
js established and revealed certain striking 
errelationships. 

The pre-ovulative phase of the cycle, with 
rising tide of estrogen, is psychologically 
irked by strong hetcrose.\ual drives either 
ert or disguised. During this period the pa- 
nts studied were found to be distinctly 
iented toward men. Destructive trends — 


sires to injure or kill, as reflected, for exara- 
m dreams — were noted, but the prevailing 
dure was an outgoing orientation toward in- 
dduals of the opposite sex. With sexual 
itification, the high tension of this period 
IS relieved; otherwise tension mounted. 

With the rupture of the follicle a relaxation 
tension supervened, to be followed, as pro- 
sterone increased, by a passive receptive 
-nd. A desire to be loved and possessed now 
Me to the fore. Sometimes a conflict between 


e active heterosexual tendencies of the estro- 
Mc phase and the more passive attitude of 
e early progesterone stage was observed. As 
sharply diminished and progesterone 
''^'-r^Ased, a concentration of interest 
' 9 woman’s own body became dominant. 


Her dreams and fantasies reflected a desire to 
be nurtured and an attitude of self-nurture. 
With failure of fertilization and the decrease of 
progesterone, the passive-receptive attitude 
continued but pregnancy fantasies became 
prominent. A recurrence of heterosexual ten- 
sion associated with the reappearance of estro- 
gen was also occasionally found. 

It is thus clear that the changes in sex hor- 
mone production are correlated with certain 
changes in psychologic orientation. Both to- 
gether appear to have a bearing upon the bio- 
logic reaction of the organism at the periods in 
question. In the pre-ovulative phase of the 
cycle, when estrogen is increasing and the ovum 
is maturing, the chief business of the female 
would naturally be the acquisition of a mate. 
In the normal course of events this phase 
would presumably be over with the coming of 
ovulation. With the production of progesterone 
the uterus is prepared for the reception of the 
fertilized ovum and a more passive attitude 
would supervene. As the pregnancy prepara- 
tion gradually increases during the post-ovula- 
tive phase the orientation might well become 
more and more a matter of nurturing. The 
ovum which is to be or has already been ferti- 
lized in the fallopian tube should soon be de- 
scending to the uterus where it will be im- 
planted in tbe walls to grow and develop into a 
child. Consciously or unconsciously the woman 
would therefore at this phase be preoccupied 
with her own body — tbe nest of ber offspring. 

The pre-menstrual and menstrual phases 
which now supervene represent, as already 
noted, a negative adjustment that will not oc- 
cur if fertilization has led to pregnancy. A 
minimal secretion of sex hormones is apparently 
the stimulus for the e.xpulsion of the tissues, 
which, in the absence of fertilization, become 
waste. Psychologically the attitudes of the 
woman during this time are again adaptively 
characteristic. Pregnancy fantasies are not un- 
common but regressive infantile sexual atti- 
tudes are also observed. ‘Eliminative’ psycho- 
logic trends become pronounced as seen, for 
example, in preoccupations about vomiting, 
oral or uretbral discharge, abortion and bleed- 
ing Emotional depression is prominent, es- 
pecially m tbe transitional days, but the flow 
itself often brings a relaxation of tension. 
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Certain cautions are indicated. It must, for 
one thing, be noted that the attitudes depicted 
are by no means inevitable. They represent 
implicit rather than explicit orientations, not 
so much overt as potentially ready to seek ex- 
pression at the first opportunity. The fluctua- 
tions above reported would hence seldom be 
recognized by the woman herself or most un- 
prepared observers. This conclusion is strength- 
ened by the fact that cyclic changes even when 
overt are of gradual occurrence and not easily 
detected. Furthermore, as in so many cases of 
unconscious attitudes, the environment usually 
offers sufficient 'excuse’ to explain the mood or 
feeling of the moment; and the attitude itself, 
though perhaps basically prepared on other 
grounds or merely accentuated by the environ- 
mental occasion, is assigned completely to the 
latter. Not that these occasions are entirely 
negligible ; they are in part fairly important in 
bringing out the prepared pattern of response. 
The more adverse the environmental condi- 
tions, the more extreme the reactions will be, 
in the determined direction. Again, it must be 
observed that these directions of response do 
not become crystallized with equal readiness in 
all women. Psychologically mature and well- 
adjusted women may resist them quite ade- 
quately and exhibit comparatively little fluc- 
tuation throughout the cycle. Such alterations 
would, on the other hand, be naturally exag- 
gerated in neurotic individuals. The clarity of 
Benedek and Rubenstein’s observations may 
perhaps be attributed to the fact that not only 
were their subjects neurotic but that the psy- 
choanalytic method focusses on just those im- 
plicit attitudes which would otherwise escape 
attention. 

The very recent study of Altmann, Knowles 
and Bull (1) confirms the picture above 
sketched. They found that before the onset of 
menstruation an outburst of physical and 
mental activity is characteristic and is paral- 
leled by a corresponding peak during the ovula- 
tive phase of the cycle. The activity of the pre- 
menstrual phase was, however, associated rvith 
tenseness and irritability, sometimes depres- 
sion, while that of the ovulative phase showed 
freedom from mental discomfort and generally 
bore the marks of elation. 


The outstanding difference to be noted i 
thus the rather positive or progressive orient; 
tion in the ovulative part of the cycle as cc- 
trasted with the negative and regressive oritr- 
tation characteristic of the menstrual segnirr! 
The difference appears not only in the physi 
logic production of sex hormones but equallyi- 
the psychologic attitudes of the woman. 

The menstrual phases deserve further pS}- 
chologic comment since considerably more i- 
known about them than about the oviiiativ 
phases. The most general and outstanding : 
action to the menstrual period is depressk 
Chadwick (5) has given an excellent summa 
of the mental status of this phase of the scm 
cycle. Tearfulness and anxiety, suspicion ai 
tendencies towards self-pity or self-reproai 
are common features, in addition to a gcnei 
feeling of low spirits and some irritabilil; 
Frightening dreams sometimes occur. Forgt 
fulness, obsessions, especially as regards dea' 
liness, and occasionally fantasies of pregnane 
prevail. Supplementing these clinical obsen" 
tions are some statistical studies that may 1 
cited. From the findings obtained by means < 
a questionnaire McCance,Luff and Widdo^'s'' 
(10) have discovered that mental depression 
at a maximum two days before a period, d 
minishes until the eleventh day, incrcan 
slightly up to the seventeenth, dimin'sberi 
the twentieth, and finally increases. By a s® 
lar technique Conklin, Byrom and Knipo^ 
found that the characteristic orientation a«i 
ing the menstrual period is introversive, 
one in which the subject turns in upon licw 
instead of engaging in outward-going _ar 
ties. Perhaps the most interesting investiga^'^ 
along the present lines is that of Balaz= ^ 
From a study of 3110 cases of suicidal 
he discovered a trend which may be sum 
ized in the following index figures: mens m^ 
4.7; post-menstrual: 4.2; intra-inenstrua ■ ^ 
pre-menstrual: 2.8. Balazs indicates t ® 
results contradict those of previous m 
gators, e.g., Krafft-Ebing, who ^ . 

pre-menstrual period as the tten®'* 

from the standpoint of suicidal a y. 
However, his data are easily 
the rest if one notes that while a 
depression may occur in the Jateprc m 
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lase, suicidal attempts may most commonly 
; precipitated on the first day of menstruation 
, an end result. 

The state of affairs in the organism at the 
enstrual period is more complex than during 
irlier phases of the cycle. While ovarian de- 
cency can not be overlooked in attempting 
I explain the feelings of low energj’ and ir- 
tability of which women complain at this 
me, the hormones alone arc insufficient to ac- 
mnt for all that happens. According to Hos- 
ns (S), ‘Menstruation . . . marks a frustra- 
on of nature — the acknowledgement of failure 
fertilization.’ This total biologic context 
lUSt be carefully considered if justice is to be 
one to the various features of the woman’s 
■action. Metchnikoff (11) long ago pointed 
it that menstruation is in a sense abnormal. 

would not occur if pregnancy had taken 
lace as nature ‘intended.’ 

The first and most obvious aspect of the 
ustration which the menstrual flow implies 
jncerns the fate of the ovum itself. Although 
repared for fertilization, the ovum has not 
sen fertilized. The hormones keep pace with 
lis negative outcome. Progesterone decreases 
larkedly while estrogen is also waning. The 
lenstrual flow is apparently set off by the re- 
ression of the hormones as a stimulus. 

A second aspect of the reaction to frustration 
•hich is involved concerns the appearance of 
lood. To the primitive mind, and even to 
lany civilized individuals, blood is naively 
iken as a proof of guilt and death. Thus, to a 
id who has not been prepared for menarchc 
kc sight of the first menstrual blood may evoke 
;ar and shame. The ‘affliction’ may even be 
sgarded as punishment for secret sins like 
lasturbation. Such an attitude on the part of 
he woman is complicated further by the social 
aboos which, as already mentioned, have from 
arliest times surrounded menstruation. It has, 
or instance, been believmd that if a menstruat- 
ng woman walks through a field of wheat the 
rep will be ruined. Similarly, it is thought 
ven today by some individuals that flowers 
'ill wither if worn during menstruation. In 
nany primitive tribes women have accordingly 
3cen segregated as an initiatory rite at puberty 
ind regularly thereafter during the monthly 


periods as a protective measure. The effect of 
such treatment on the woman herself is not dif- 
ficult to imagine. The inferiority and guilt 
feelings which the flowing of the blood alone 
suggests is strongly enhanced. These effects of 
social conditioning when added to the psycho- 
logic correlates of the abortive endocrine proc- 
ess not unnaturally make for the depression 
and irritability obserx’ed in women just before 
and during the menstrual period. 

The above is obviously a paradigmatic 
schema only. A particular woman will never 
do more than approximate it. But on the evi- 
dence now available the picture holds for the 
typical case it carefully observed. The extent 
to which it may be modified by individual dif- 
ferences in endowment and experience is never- 
theless very great. Thus certain attitudes to- 
ward menstruation may be taken over by the 
young girl through imitation or identification. 
It has often been observed clinically that 
whether or not a girl is unduly disturbed or 
fatigued or whether she goes through the 
menstrual period quite normally is correlated 
with similar attitudes on the part of the older 
women in her environment. Of similar interest 
are the more transient effects of current emo- 
tion on menstruation. 

No account of the psychologic factors in- 
volved in the menstrual cycle would be com- 
plete without some recognition of the part 
which the climacteric plays as related to earlier 
menstrual symptoms. Something in the nature 
of an analogy is here in order. Just as the early 
adolescent period, when menstruation has just 
begun, may be thought of as corresponding to 
the active heterosexual stage which is found in 
the prc-ovulative period of the menstrual cycle, 
so, proceeding with the analogy, the adjust- 
ment of the mature maternal woman cor- 
responds to the more passive and receptive 
orientation of the ovulative and post-ovulative 
stages. Finally, the menstrual period itself 
would be paralleled, as a frustration of nature, 
by that frustration on a grander scale which is 
ushered in by the menopause. Whereas the 
menstrual period represents a failure of ferti- 
lization in an individual cycle, the menopause 
represents the failure of the whole life cycle in 
respect to procreation. Any symptoms which 
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might have been present as a reaction to frus- 
tration microcosmically during earlier men- 
strual periods might thus very naturally be 
found in exacerbated form on the macrocosmic 
level of the menopause. The common occur- 
rence of involutional psychoses in women can 
hence be appreciated. From a similar stand- 
point to that here adopted in interpreting the 
menstrual phase of the monthly cycle, Mala- 
mud, el al., (9) in a recent discussion of involu- 
tional psychosis have maintained that the 
withdrawal of hormones is but one aspect of a 
more general psychobiologic frustration. 

SIIMMARV 

If one examines the female sexual cycle as a 
whole, the following condensed picture thus 
seems to emerge on the basis of what is at 
present known about physiologic and psycho- 
logic interrelationships. In the pre-ovulative 
phase, when estrogen is being produced in in- 
creasing amounts, an active heterosexual trend 
is predominant. The post-ovulative phase, in 
which progesterone is secreted, is accompanied 
by a shift of attitude. Interest is now more apt 
to be centered in the woman’s own body. Both 
phases seem psychologically to have a forward- 
looking character. The pre-menstrual phase, 
which already signalizes the failure of fertiliza- 
tion, radically alters the picture. While on the 
physiologic side sex hormones are now at their 
lowest titre, on the psychologic side, 'elimina- 
tive’ and ‘cleansing’ trends appear. Attitudes 
of inferiority and guilt may be present. As a 
compensation, fantasies of pregnancy may oc- 
cur. With the actual onset of menstruation 
and during the flow, a sense of depression, 
sometimes expressed as irritability, is not un- 
common. This type of response becomes intel- 
ligible if the menstrual flow is regarded as the 


result of a biologic frustration to which tl 
woman is reacting psychologically as well. lii 
as estrogen begins once more to increase wii 
the beginning of a new cycle, a more posith 
orientation supervenes. All in ail there con’ 
hardly be a more dramatically revcalin 
demonstration of the unity of psyche and soar 
As a problem in psychosomatic medicine (h 
relationships here in question are rich in po: 
sibilities for future research. 
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:he urinary ketosteroids— report of 

INFERENCE’ 


yiTii THE DEVELOPMENT of microchcmical 
\A/ extraction and determi- 


nation of urinar)» steroids, numerous at- 
jmpts have been made to determine the 
hysiologic and clinical significance of the ex- 
retory levels, particularly of the 17-ketosteroids. 
fuch difficulty has been encountered in com- 
aring data from different laboratories due to 
ariations in the methods of extraction and de- 
jrmination employed. In an attempt to secure 
ome agreement on essential technical methods 
nd to initiate discussion of general interpreta- 
ions and results, the Josiah Macy Jr. Founda- 
ion called together for a conference on June 7, 
942 a group of active investigators in the field 
nder the chairmanship of Dr. Elmer Sevring- 
aus." A summary of the findings of this confer- 
nce is presented here in the hope that endo- 
rinologists generally may be benefited. A large 
ody of useful data and opinion was made avail- 
ble by the individual conference members. In 
resenting this abstract of it the writer wishes at 
nee to absolve the individual conference mem- 
•ers from responsibility for any sins of intcr- 
tretation that may be his doing. 

The principal l7-ketosteroids that have been 
’Olated from human urine and identified chem- 
:aUy are androslerone and two of its isomers, 
iioandiosterone and etiocholanol'3a-1.7-one; de- 
lydroisoandrosterone; androstenone-17; an- 
hostadieneone; and estrone. Estrone is an estro- 
;enic phenolic steroid that is usually separated 
>y extractive processes from the other 17-ketos- 
•eroids l isted. These latter are all considered 
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antlrostane derivatives (having 19 carbon atoms 
in the typical steroid skeleton) and have been 
loosci)' called the urinary ‘androgens.’ 

In urines of normal men and women, andros- 
terone and etiocholanol-3c«-17-one are the prin- 
cipal 17-ketosteroids and are sometimes called 
the Q-17-ketosteroids; they cannot be precipi- 
tated from solution by digitonin. Isoandrosterone 
and dehydroisoandrosterone are the urinary 
j3-17-ketosteroids; they are digitonin-precipitable 
and are present in normal urines in smaller 
amounts. Androstenone-17 and A®'® androstadi- 
cneone are non-alcoholic 17-ketosteroids,andonly 
the former has hitherto been isolated quantita- 
tively (but in small amount) from normal urine. 

The a and /3-ketosteroids are not excreted into 
the urine to any extent as free compounds, but 
as esters. The recent work of Venning and of 
Gallagher indicates that tliese are sulfuric acid 
esters. The chemical extraction of these sulfates 
is a laborious and difficult procedure. An hydroly- 
sis of the urines containing them is therefore 
practiced, since the free steroids are easily ex- 
tractable with organic solvents. Strong mineral 
acids, such as HCl or HjSOj are added to fresh 
urines and the practice is to heat (with or with- 
out refluxing) to boiling for a short period of 
time. The procedures using HCl are as follows: 
a) boiling lor 7 to 10 minutes with 10 to 15 per 
cent HCl by volume added to the urine; b) re- 
fluxing for one hour after addition of 4 per cent 
HCl by volume. Alternatively, H.SOi is added to 
S per cent by volume to urine and boiled for IS 
to 30 minutes. There is some reason to believe 
that the non-alcoholic 17-ketosteroids may arise 
as a result of the hydrolytic procedure (e.g., 
androstcnone-17 from androsterone and its 
isomers A”'® androstadienone from dehydro- 
isoandrosterone). 

The organic solvents employed for extracting 
the 17-ketosteroid from urines are those immis- 
cible with H.O; the principal ones now in use are 
ethyl ether, benzene, toluol and carbon tetra- 
chloride. These extractives may be employed 
after the hydrolized urines have been rapidly 




cooled or may be circulated in an extraction ap- 
paratus during the urine hydrolysis. When simul- 
taneous hydrolysis and extraction are employed, 
benzene, toiuol and carbon tetrachloride are the 
usual extractives, and the solvent is circulated 
from 3 to 4 hours. When it is desired to extract 
urinary estrogens as well as the 17-ketosteroids, 
carbon tetrachloride should be avoided as it is a 
poor solvent of estrogen. Ethyl ether appears to 
be the best general steroid extractive, but it 
should be free of organic peroxides, and because 
of its explosive qualities should not be used in a 
mechanical extractor. 

The lipid material extracted from acid-hydro- 
lized urines contains organic acids, various pig- 
ments, the neutral urinary steroids and phenolic 
substances. A number of non-steroidal sub- 
stances, including acids and certain pigments, 
may be removed by washing the organic solvent 
with NaHCOs and Na 2 C 03 . The phenols (in- 
cluding the urinary estrogens) may then be re- 
moved by strong alkali (In to 5 n NaOH is 
usually used). The organic solvent remaining 
(washed free of alkali with H 2 O) contains neutral 
lipids, including the neutral 17-ketosteroids. This 
‘crude neutral’ fraction is the one employed 
either for androgen or total 17-ketosteroid assay 
or for further extraction. The crude neutral frac- 
tion should not be kept in solution if it is to be 
held for later assay, but should be kept dry after 
evaporating off the solvent. 

The crude neutral fraction may be assayed for 
total androgenic activity by administration to 
test animals. The assay result obtained will de- 
pend largely on the nature of the androgenic 
steroids present. The i.tj. of androsterone is 
0.10 mg. In the assay using the baby chick, for 
example, 0.10 mg. of isoandrosterone is equiva- 
lent to 0.12 i.u. of androsterone; etiocholanolone, 
to 0.00 I.u. (i.e., inactive); dehydroisoandroster- 
one, to 0.33 i.u.; androstenone, to 0.08 i.u. 
(Borfman). 

For quantitative determination of 17-keto- 
steroids, various modifications of the colorimetric 
reaction of m-dinitrobenzene with ketones in 
alkaline solution have been employed. This re- 
action, originally described by Zimmerman, in- 
volves the development of a pink color (having 
an absorption maximum at 520 fip.) by the 17- 
ketosteroid. When the reaction is applied to the 
crude neutral fraction of urine, the typical pink 
color is iu part obscured by other colors that de- 
velop simultaneously. The presence of the atypi- 
cal colors leads to an over-estimate of the 17- 
ketosteroids present. To obviate this over-esti- 
ate certain color correction equations have 


been suggested (Fraser, e/ aL, J. Clinkal 
crinology 1: 234. 1941; Talbot, cl al., J. 
Cliem. 143: 211. 1942) which, on certain as 
tions, purport to correct for the chroniogcn 
is not 17-ketosteroid. Since much of the at 
chromogen is non-ketonic, micro-methodi 
been devised which make possible the sepa 
of the ketones of the crude neutral extraci 
the non-ketonic material (Talbot, c! a!., J 
Chem. 136; 365. 1940; Pincus and Pea; 
Endocrinology 29: 413. 1941). The Zimnii 
reaction is then applied to the neutral b 
fraction. Methods for removing interfering 
mogen by adsorption have been suggest! 
several investigators (e.g., Bauihann and Jh 
Endocrinology 27 : 664. 1940), but the possi 
of non-specific adsorption must be avoided 
The two current modifications of the Zin 
man reaction differ in that one involves tl 
velopment of color in an aqueous alcoholic 
tion of the reagents, whereas in the other . 
lute alcohol is used as the solvent. Accord!: 
Nathanson (in press) the two methods ca 
brought into good agreement if sufficient 
for color development be allowed in each, ' 
in the absolute alcohol method, urinary ext 
(at 25°C.) develop full color in 80 min 
whereas in the Holtorf-Koch aqueous ale 
method 105 minutes are requisite [J- Biol.C 


135:377.1940). 

Two other methods for the deterrainatb 
urinary 17-ketosteroids are available. Of t 
one is colorimetric and involves the devclopa 
of a blue color by the application of SbClj to 
neutral ketonic extracts of urine (Pincus, L 
crinology 32: 176. 1943). It appears to be n 
specific than the Zimmerman reaction, b«t f 
droisoandrosterone is only feebly 
more specific is the polarographic metho ( ' 
el aJ., J. Biol Chem. 136: 653. 1940) uhich; 
requires the application of a ketone reaction^ 
polarographic method requires expert lan 
of delicate physical apparatus. 
other than the 17-ketosteroids (c-?-. , ' 
steroids or 20-ketosteroids) are presen m 
extracts, they will contribute to the Zim 
titer in both crude neutral and ketonic 
fractions, especially in pregnancy unn v 
contain large amounts of 20 -ketostero 4 
pregnanolone, epi-allopregnano one, . 
nanolone). The SbCh reaction largeh f ^ ' 
such compounds, but the 20 -ketos 
complicate the polarographic P' 

The identification of specific u ‘ 
steroids requires the application ® ^ , - 

chemical isolation and can be co 
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ith large quantities of urine. For routine work 
le separation of various groups of substances 
ay be affected. Thus the /3-ketosteroids can be 
:parated from the a-ketosteroids by digitonin 
recipitation (Talbot, ct al., J. Biol. Chem. 136: 
>5.1940; Baumann and Metzger, Endocrinology 
/: 664. 1940). The alcoholic (hydroxylated) 
jtosteroids can be separated either by the appli- 
ition of succinic anhydride (Pincus and Pearl- 
an, Endocrinology 29: 413. 1941) or by adsorp- 
on (Talbot, el al., J. Biol. Client. 139: 521. 
)4I). It is desirable that assays be made di- 
ctly on the separated fractions. The significance 
■ quantitative variations in various fractionated 
i-ketosteroids remains yet to be determined, 
imilarly the presence of varying quantities of 
idrogenically active ketosteroids requires fur- 
ler elucidation. 

The determination of ‘normal’ values for 
rinary 17-ketosteroids has been complicated by 
iriations in methods of e-xtraction and assay, 
here appears to be a definite diurnal rhythm in 
oth men and women (Reifenstein, el al., Pincus, 
. Clinical Endocrinology 3: 195. 1943) of such a 
iture that the lowest values are obtained for the 
triod of sleep. The diurnal rhythm may be 
tied out by taking full 24-hour samples. Even 
1 such specimens marked individual differences 
jpear which cannot always be attributed to 
tch factors as age, weight, or other obvious 
hysical factors. Children below the age of 6 e.x- 
■ete very small amounts of neutral 17-keto- 
eroids (0.1 mg. per 24 hours) with increasing 


e.\cretion from 6 to 18 years when a more or less 
characteristic level is attained. There appears to 
be a decline in e.vcretion in e.xtreme old age. 
Among normal mature persons there is a sex 
difference (but with considerable overlapping). 
Twenly-four-bour values for women vary from 
5 to 18 mg. when the Zimmerman reaction is ap- 
plied to the crude neutral fraction, 3.5 to IS mg., 
respectively, on its application to the ketonic 
neutral fraction. Corresponding values for men 
are 7 to 27 mg. and 5 to 23 mg., respectively. 
The alcoholic ketosteroids contribute from 50 to 
85 per cent of these titers, the 0-ketosteroids 
seldom e.xceed 15 per cent of the total titer and 
are ordinarily 2 to 3 per cent of the total. 

Significant increases above normal have been 
encountered in cases of adrenal hyperplasia or 
adreno-cortical carcinoma (though exceptions to 
thelatterhave been noted) and in livcrcirrhosis(?) . 
Significantly low levels of excretion have been 
regularly’ encountered in Addison’s disease and 
hy’pothyroidism. In conditions ranging from tbe 
common cold to almost any surgical interven- 
tion, marked temporary declines in urinary 17- 
ketosteroid excretion occur. The significance of 
these and numerous other variations in 17-keto- 
steroid e.xcretion requires further investigation. 

Gregory Pincus 

The Physiological Laboratories 
Clark University 
Worcester, M assachnsells 



EDITORIAL 



EFFECT OF TISSUE INJURY ON THE BLOOD SUGAR LEVEL IN 

DIABETES MELLITUS 


I T HAS long been known that the hyper- 
glycemia and glj'^cosuria of the diabetic 
patient are accentuated by inter-current in- 
fection or trauma and that increased amounts of 
insulin are commonly needed to keep the patient 
in equilibrium under such circumstances. The 
mechanism through which the hyperglycemic 
effect is produced has remained until recently, 
however, a matter concerning which even plaus- 
ible theory has been lacking. The problem has 
been under study by Menkin^ during the past 
two years and data are now at hand for an ex- 
planation of the phenomenon. 

Comparative observations were made on non- 
diabetic dogs and those which had been sub- 
jected to destruction of the pancreas. The method 
was to inj'ect turpentine into the pleural cavity 
and withdraw the exudate for analysis for cer- 
tain of its relevant constituents. These included 
sugar, total proteins, urea and lactic acid. By 
determining the same materials in the blood, any 
significant gradients as between the two sites 
could be recognized. In the control dogs, within 
the first few hours of the induced inflammation, 
the concentration of glucose in the exudate 
proved to be higher than that in the blood 
stream. The increased level of exudate sugar, 
however, was not sustained but soon dropped as 
low as, or even lower than, that of the blood 
sugar. Re-inj'ection of the irritant induced a 
second rise in the blood sugar but this was also 


1 Menkin, V.; Gluconeogenesis and cellular injury. A 
further inquiry into the mechanism involved in diabetes 
enhanced by inflammation. Am. J. Physiol. 138; 396. 1943. 


transient. Since at times definite elevation oil 
blood sugar occurred, the increase in the exuh 


could be ascribed in such instances to sccpi 
from the blood into the irritated tissue. Tliattl 
is not the whole explanation, however, is evide 
from the fact that the hyperglycemia was or 
transient whereas the augmented e.xudalesa: 
persisted. In contrast with the evanescent ri=e i 
the blood sugar of the normal dogs, the effect > 
similar inflammation in the diabetic subjfi! 
proved to be greater and longer sustained. 

One possibility in explanation of the phencr 
enon would be that some of the turpenlineh 
been resorbed from the pleural cavity and cj' 
ried to the liver, thus bringing about augnientc 
hepatic glycogenolysis. Since, however, the hi 


pentine-induced inflammation was not accor 
panied by changes in the glucose-toleraii'' 
curve, as does occur after liver injury, Menl 
regards that explanation as inadequate, Heec 
phasizes the fact that throughout the durationf 
the inflammation the exudate sugar of thf <■ 
abetic animal remains consistently at a hig 
level than does the blood sugar, and this in sp • 
of the fact that glucose is extremel}’’ diffusibk 
The explanation that best seems to ft 
facts is, as Menkin says, that constant new o 
mation of sugar occurs at the site of the li--j 
injury. A concomitant rise in the urea concti 
tration of the exudate suggests that the source 
the newly formed sugar is protein. It is the 
sion of the newly formed glucose into the cm 
lating blood from the site of tissue injur) ^ 
enhances the diabetic condition. „ « it I 

I 
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JBIDO or amorous desire m the human being is 
a complex function in nhich anatomic, 
J physiologic, neurologic, hormonal and 
chologic factors all plij determining parts • 
tes of ill health aside, libido is either present 
lasilv aroused in men at all times during the 
roductne period of life, whereas in women it 
nucli less constantly c'tperienced I hat de 
iction of the primary se\ glands results m 
iplete loss of libido is widely believed, but 
h IS not necessarily the case m either men or 
nen 

itrictly speaking, since libido is a subjectnc 
ction, It can be studied convincingly only in 
nan beings To what extent arousal of mating 
lavior in infra-human forms can be equated 
li libido must remain conjectural, though 
tingness’ or 'unwillingness’ to mate certainly 
gests the presence or absence of ‘desire ’ In 
;ain animals, the female of the species w ill re- 
e the male in coitus only when in heat or 
'US and this is timed with follicle maturation 
many animals there is evidence that the ad- 
nstration of estrogenic substances to castrated 
tales or to intact females outside of the mating 
ion will awaken sexual receptivity The period 
leat m the bitch lasts for a little longer than 
week and occurs at 6 month intervals The 
ninistration of fairly large doses of pregnant 
re's serum or of combinations of pregnant 
res serum and chorionic gonadotropin to 
dies IS capable of inducing estrus-hke changes 
era! months before the expected estrus so that 
Some instances the male will be received in 
tus r TJie follicle stimulating effect of the 
ladotropms not only increases estrogen pro- 
dion but probably accounts indirectly for 
lute amounts of progesterone In the indue 
1 of sexual receptivity in the castrated guinea 
or rat it has been said that not only the estro 
lie hormone but also progesterone is neces 
S Young and his collaborators' obtained 
re frequent and more normal responses in 
trated guinea pigs if a little progesterone sup- 
mented the course of estrogens 
I he cycle of the female chimpanzee simulates 
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that of the human female Unlike the latter, how- 
ever, the chimpanzee will accept the male only 
during the height of genital turgescence, which 
corresponds to the phase of follicle maturation 
During the luteal phase, regressive changes set 
in, at which time the female will fight off the 
male It may be said insofar as estrus is con 
cerned, that the corpus luteum hormone has an 
action opposite to that of estrogens This fact re- 
ceives further corroboration in the work of Gill- 
man‘ who has shown that the perineum of the 
baboon is a sensitive indicator in experiments in- 
volving the use of female sex hormones Detur 
gescence m the normal adult female baboon is a 
positive phenomenon, due to the presence of 
progesterone and not to the absence of estrogens 
Progesterone administered in total doses of 
10 mg or less will cause depression of the tur- 
gescent perineum 

In case of the human species certain females 
exhibit even nympbomaniacal tendencies during 
the weeks before the onset of menses These same 
individuals frequently show evidence of premen 
strual tension Endometrial biopsies often reveal 
imperfect progestinal types of endometrium and 
the blood estrogen titers may be somewhat 
higher than normal It may be that m these cases 
excessive estrogen ov er rides corpus luteum ac- 
tivity A high threshold in the kidney for estro- 
gen excretion may be the prime fault Following 
the administration of parenteral progestms to 
these women in doses of 1 to S mg every 3 to 
7 days or oral progesterone m 5 mg doses during 
the last half of the menstrual cycle, there is fre- 
quently noted a detumescence of the sexual 
urge' 

Although estrogens have been administered 
with resultant increase in libido, nevertheless 
many women without sexual desire fail to re 
spond to even massive doses The addition of 
small amounts of progesterone to the estrogen 
therapy or the administration of gonadotropins 
have evoked in some instances more satisfactory 
results in these patients in whom estrogens alone 
proved futile More consistent results, however, 
are obtained with continued androgen therapy 
Seventy five to 200 mg of testosterone propionate 
has frequently proved aphrodisiacal Information 
as to the status of the sexual libido before and 
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after implantation of pellets of testosterone 
propionate in dosages varying from 25 to 400 mg. 
was obtained from 55 women. ^ It was learned 
that restoration of libido readily occurred follow- 
ing implantation in those women who at some 
time had known libido. Many married women 
volunteered the information that the loss of 
sexual desire led to marital discord. Following 
pellet implantation there was a return of coital 
pleasure, which often terminated in orgasm. A 
reawakened interest on the part of the husband 
usually followed and husband and wife once 
more fell in love. Among those women who had 
a strong to moderate degree of sexual desire be- 
fore implantation, either no significant change or 
further increase in sexual pleasure was noted. 
Two women with normal libido had a temporary 
decrease in sexual desire for several weeks im- 
mediately after pellet implantation and then a 
resurgence of the libido to a greater degree than 
that before the implantation. In several instances 
it was noted that the libido returned to the pre- 
implantation status by the end of the third to 
eighth month. In the majority, however, it per- 
sisted long after the pellets had been absorbed. 
In 3 women who had never experienced sexual 
desire no change was noted. Salmon and his 
associates'^ have studied the effects of testos- 
terone propionate on the sexual reaction of 
women and concluded that androgens a) cause a 
heightened susceptibility to psychic and somatic 
sexual stimulation, b) produce an increased sen- 
sitivit)?- of the external genitalia, and c) induce a 
greater intensity of sexual gratification. 

The increase in libido in the woman following 
the administration of chemically pure androgenic 
substance in one form or another, must be the 
result of a specific pharmacologic effect. The 
action may be mediated through minor changes 
in electrolyte balance or the effect may be di- 
rectty on specific organs. Hartman® noted that 
testosterone invariably had an estrogenic action 
on the sex skin of the female monkey. The sex 
skin was always brilliant red. In this respect he 
found progesterone antagonistic to estrin. Testos- 
terone did not antagonize the action of estro- 
gens. Even in pregnant macaques Hartman was 
able to blanch the sex skin with a sufficiently 
high dosage of progesterone. However, the con- 
currently injected estrogens and testosterone or 

7 Saliiox U. J. : In discussion of paper by GreenblattL 
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both were sufficient to over-ride the bland' 
action of the progesterone. 

Large doses of progesterone when adnii-'. 
tered parenterally or orally in the form of :• 
hydrohydroxyprogesterone frequently have 
depressing effect on woman’s sexual desire. F 
pea ted doses of desoxycorticosterone, likepro;c 
terone, also proved anaphrodisiacal. In a sen 
of 23 women in whom pellets of progestero- 
were implanted for various gynecic disorden ; 
was noted that in over one-half there was a d; 
cided depression of the sexual libido. This 
particularly clear cut in several in whom sc.w; 
libido had been markedly exaggerated. Twop. 
tients, however, volunteered the infornialF 
that the libido had increased. 

In an ovariectomized woman of low inlcl’.' 
gence, poor breeding and uninhibited instinc: 
several instructive observations were made. Son 
time after castration she complained of marh 
decrease of sexual desire. It was found thatliU' 
was greatly heightened following the ingestioac 
alcoholic liquors or after the administration f 
courses of either estrogens or androgens. The ad 
ministration of progesterone, however, caused : 
marked slump in libido, leaving her sexually non 
receptive. When pellets of 30 mg. of estradiol an’ 
50 mg. of progesterone were implanted sinid 
taneously libido was greatly enhanced. _ ^ 

From the inconsistent evidence now availah 
a final over-all appraisal of the precise signit 
cance of hormonal factors in libido cannot • 


offered. Human behavior involves all sorts O' 
mental processes not subject to experimenta^ 
control. In women with normal libido, se.n!3- 
gratification may depend mostly on the proP-' 
‘amatory prelude’ or on the proper mechamc 
of coitus.®''® Sufficient evidence has accumu .r w 
to show that the administration to 
estrogenic and particularly androgenic 
stances in sufficient dosage may ^ 

awaken libido and that chemically pure 
terone and desoxycorticosterone in large o.*^: 
may suppress sexual desire. Altogether, i 
pears, then, that sexual libido is a 
depending in part but not entirel)'^ upon "C 
fined chemical substances. 


T? E.G. 


0 # ^ 

® Kelly, G. L.; Se-wal Feeling in Uoman. Ki , i 

nn. Kingsport Press, 1930. tt A Davis Co., 

Huhner, jM.: Se.xual Disorders. F. A. Da 

phia, 1942. 
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BOOK REVIEWS 

IGELER, W., AND U. L. TORRES, 
as Rekfoes da Osteodistrofia com a Hiper- 
asia das Paratiroidcs e Insuficiencia Renal 
'ontribuifao ao estudo das molestias osseas 
1 lepra) (With Summaiy in English). Em- 
^esa Graftca da ^‘Revista dos Tribunals*’ 
TDA, sio Panto, 1942. 
he authors introduce the work with a dis- 
ion of two of the most important skeletal 
rders, osteitis deformans (Paget’s) and gen- 
ized osteitis fibrosa (v. Recklinghausen’s), 
remainder of the book is concerned with the 
siology. and function pathology of the para- 
■oid glands. New investigations by the Hu- 
's led them to the conclusion that parathyroid 
erplasia is commonly an adaptive reaction to 
lary disturbances elsewhere, and especially 
he kidneys. It was found that induction of 
lus osteitis by the agency of metallic salts 
f acids causes first chronic renal insufficiency 
nved by the skeletal changes. Similarly, clin- 
renal inj'ury and especially that seen in 
osy is accompanied by similar change in the 
es, the degree of kidney disturbance and of 
e alteration running parallel. The association 
ediated through the parathyroid glands, 
he hook is well printed and fully illustrated 
LYcellent original photomicrographs. — R.G.II. 

IVES, N. 

s Adrenais Na Fisiologia Sexual, Imprensa 
ndusirial, Recife, 1942. 

he author presents a timely discussion of the 
bonship of the adrenal glands to the deter- 
ation of sex and the endocrine functions of 
gonads. The topic is treated systematically, 
sidering the evidence at various levels, the 
irjologic and histologic, and physiologic and 
bibliography is made up of 
le 200 citations. — R.G.fl. 


ADRENALS 

Patterson, J., I. M. McPiiee and A. W. 

Greenwood. 

17-Ketosteroid exxretion in adrenal virilism. 

Brit. M. J. 1 : 35. 1942. 

All cases of adrenal tumors and of primary 
virilism showed very high excretions of 17- 
ketosteroids and it was not possible to distin- 
guish between adrenal hyperplasia and adrenal 
tumors before puberty on the basis of urinary e.\- 
cretion values. In secondary virilism only half of 
the patients showed increased 17-ket05teroid e.x- 
cretion rates, the others being normal. Three 
cases of feminism showed low ketosteroid excre- 
tion rates — D .\ il. 

Semmen, W. 

The effect of adrenal cortical hormone (deso.x- 

ycorticosterone acetate) on the blood com- 
position in to.xic diseases. Zlsclir. kinderh. 62: 

65. 1940. 

Administration of desoxycorticosterone ace- 
tate to patients with severe toxic forms of diph- 
theria, scarlet fever and dysentery had no in- 
fluence on the increased blood potassium or de- 
creased blood sodium and chloride nor on the 
clinical course of disease. — D.A.M. 

Wilson, A. 

Sublingual desoxycorticosterone acetate in 

Addison’s disease. Lancet 242: 762. 1942. 

In 4 patients with Addison’s disease, adminis- 
tration of 10-20 mg. per week of desoxycorti- 
costerone acetate intramuscularly brought about 
satisfactory results. In the same patients, daily 
sublingual administration of 10 mg. in propylene 
glycol failed to maintain a satisfactory state. — 
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Benjamin, H. R., and A. A. Weech. 

Basal heat production in relation to growth. 
A longitudinal study on normal infants six to 
twenty months of age. Am. J. Dis. Child. 65: 
1. 1943. 

A total of 217 observations, covering the entire 
age span, were made on two infants, and 40 
additional observations covering shorter periods 
were obtained on two other infants. An open- 
circuit-type chamber calorimeter was used. Large 
day to day fluctuations in the basal heat produc- 
tion of individual infants were observed, with 
greater variation in a given infant during the 
early months of life. In terms of the coefficient 
of variation the fluctuations amounted to 9 per 
cent, as compared with a reported 5 per cent for 
adults. In relation to growth, the association be- 
tween total calories and body weight was the 
closest, and there was no evidence of change in 
the calories produced per kilogram with advanc- 
ing age. In contrast, there was a definite change 
with growth in the heat production per unit of 
surface area or per unit of height. However, the 
quantity of heat produced per kilogram of body 
weight varied significantly in different infants of 
the same age. Day to day fluctuations limit the 
accuracy with which basal heat production can 
be predicted from measures of growth. Over the 
age span studied, prediction on the assumption of 
a constant heat output per kilogram of weight 
is not significant!)'- less accurate than prediction 
on the basis of regression equations. For this 
study and in other reported studies there was 
found a range of 11.3 to 13.7 per cent in the total 
error of prediction, composed of variability 
among different infants (6.5 to 9.8 per cent), and 
longitudinal variation in the individual infant 
(5.5 and 10.3 per cent). No evidence was adduced 
that the excess heat production per kilogram of 
tissue of the infant over that of the adult is due 
to the normal changes in the rate of growth. — 
E.C.R.Jr. 

Burrows, H., D. H. MacLeod and F. L. 
Warren. 

Excretion of ketosteroids in human pregnancy 
urine in relation to sex of the fetus. Nature, 
London 149: 300. 1942. 

Ketosteroids were estimated colorimetrically. 
Results were not conclusive. Although women 
bearing male feti excreted more ketosteroids, 
there was a wide range of individual values. — 

V.A.M. 


W - 

Cameron, D. E., D. ]\fELE, H. 8. Hirst ^ 
F. Feldman. 

Abnormal brachial blood pressure respon\' ' 
postural change in patients suffering fromp 
choses of the senium. Control by thn. 
Psychiat. Quart. 17: 67. 1943. 

Forty-one senile patients and 16 normal u 
trols were tested on a tilt-board for circulat ■ 
compenstatory efficiency. The scores cl i 
seniles were markedly inferior to those of r 
control subjects. Ten of the patients were trea" 
with desiccated thyroid substance, 3 grains (h“ 
In 7 of these the compensator)^ efficiency (•'. 
impwved.—P.G.ff. 


Drips, Della G. 

Relation of sex hormones to the climaclenV 
Jour. Lancet 62: 437. 1942. 

A review. 


Dickinson, R. L. 

Gynecology and psychiatry. BuW. Homiu 
Clin. 7; 3. 1943. 

The author contributes a brief iiitroducli 
to a number of the Bulletin that is devoted l 
clusively to psychological and psychiatric i' 
spects of gynecology and obstetrics. Heemp^i 
sizes the need for more intensive attention in' 
psychosomatics of these subjects. R.G.Il- 


Diaz Mindurry, Eugenio F. 

Hormone treatment of nervous heart dbu 

Semana med. 49; ii; 1230 (1942). 

A few cases are reported of cardiac db(C; 

-- • ’ --*-in«'' 


ances of indubitably neurotic character 


the neurosis was based on endocrine 
The general symptoms were usually tac 
palpitations, extrasystoles, precordial 
patient developed these symptoms a y , 
care of her mother, suffering from hear 
ind copied her complaints. The treatmen > ^ _ 
or less successful in every' case, 
rase of artificial menopause, in estmg 

- . . •i.u 01 


:ase oi aniuLicti 

itilbestrol, in premenopause with myoro 


• uiiucoLAUi, 111 

Items and a tendency towards hyper 
testosterone, in amenorrhea, 


1 tesiosLcruuc, 111 aiiiv,..w..-— . ijvper! - 

eso.xycorticosterone and in ^ J'' ^ 


oidism secondary to a moderate )P » 
i-ith diiodotyrosine, and 


Iter substituted by estrogens. 
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rzDERALB, J E , AND AdGUSTA WtBSlER 

Dbstetric signi6cance of barbiturates and a ita- 
mmK JAMA 119 1082 1942 

[n a series of o\er 600 cases m the Cooh 
unt\ Hospital, Illinois, it was found that the 
ministration of Mtamm K, either the original 
alia extract or the sjnthelic product, to a 
ither in labor increases the percentage of pro- 
ombin of both mother and child The vitamin 
ly be given either orally or parenterally Such 
dication also prevents the drop in the pro- 
•ombin level of the baby which normally occurs 
m the second to the fifth day The administra- 
n of sodium pentobarbital or sodium amyl 
imoalUl barbiturate as an analgesic definitely 
creases the prothrombin level in mother and 
ilil The decrease can be prevented by the ad- 
nistration of xitamin K to the mother during 
lor It IS apparent that even small doses of 
rbiturate affect the prothrombin level — - 
CP 

AXJ.E1, L 

Endocrinology and the specialties Rn met/ 
dcRoztrio 32 1002 1942 

Endocrinology as a clinical specialty is dis- 
ssed in regard to its development and relation 
internal medicine, obstetrics and gy necology' 

'LL, M G 

Functional disturbances of menstruation BuU 
MenmugerCbu 7 6 1943 

The psychological meaning of menstruation is 
scussed in the light of folk superstitions and 
irrent lay misapprehensions The psy chological 
lology of many cases of amenorrhea and dys 
enorrhea is pointed out and various cures by 
ychotherapy are mentioned It is emphasized 
It the gynecologist must, for the most part, 
rve as his own psychiatrist and that, as such, 
can frequently do much to ameliorate men 
ruil disorders ~R G H 

OSKINS, R G 

Fsychosevuahty m schizophrenia — some cn- 
considerations Psyciwsom Med S 3 

Numerous features of the schizophrenic psy- 
iQsis point to an immature level of psychosexual 
inctioning The question is raised whether this 
ue to deficiency of se\ hormone It is pointed 
9 t at sevual behavior in animals is largely 
e etmined by this factor mating activity can 


be prevented by castration and precocious sev 
behavior can be induced by the use of primary 
sex hormones The schizophrenic patient, how- 
ever, usually’ has normal genitalia and probablv 
excretes sex hormone in an approximately normal 
amount Turtliermore, castration in human 
beings seldom if ever gives rise to schizophrenia 
nor does that operation hav e much influence on 
the psy chosis if performed after its development 
Although quantitative alterations in the sex hor- 
mone titre show little correlation with the psy- 
chosis It is theoretically possible that variations 
in responsiv ity to the hormones might be a fac- 
tor That such responsivity varies widely' under 
different conditions is well known Dissociation 
between the somatic and the psv chody’namic re- 
actions to sex hormones is also possible under 
numerous conditions, e g , precocious puberty in 
boy s and girls is commonly not accompanied by 
much eroticism Dissociation between sex hor- 
mone production and mating response can be 
demonstrated experimentally by the induction of 
lesions in the hypothalamus Another theoretical 
possibility IS that schizophrenia might be in- 
duced by imbalance in the titres of circulating 
androgen and estrogen as homosexuality is be- 
lieved bv some to be produced This possibility 
is controverted by’ the infrequency with which 
administered sex hormone benefits homosexuality 
and by the fact that acquired sex reversal in man 
docs not lead to schizophrenic sy’mptomatology 
Whether or to what extent schizophrenia might 
be due to qualitative abnormalities of sex hor- 
mone production is discussed Evidence is cited 
that certain animals are more responsive in 
terms of sex behavior to stallion urine extract 
than to testosterone Evidence of aberrant sex 
hormone production in man is, however, lacking 
Likewise lacking is evidence that the psycho 
sexual perturbations of schizophrenia might be 
due to abnormalities in the metabolism of normal 
sex hormone It seems probable that the psycho 
sexual disharmonv of schizophrenia is not to be 
ascribed therefore to immediate abnormality in 
either amount, balance or chemical nature of the 
sex hormones The possibility remains that ab- 
normal responsivity to these hormones might ac- 
count for the psychosis and that successful nor 
malization of the responsivity might be an 
effective therapeutic procedure — Author’s Sum- 
mary 

Karnaxv, K J 

The use of stilbestrol for the treatment of 

threatened and habitual abortion and prema- 
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ture labor: a preliminar}’- report. Sotf/// M. J. 
35: 838. 1942. 

Uterine pain of threatened, habitual, complete 
and incomplete abortion, and normal labor pains 
can be stopped immediate!}'- by giving 25 to 200 
milligrams of stilbestrol in oil into the anterior 
wall of the cervix. Hard contracted uteri of abor- 
tions can be made to soften and assume normal 
consistency within 30 to 60 seconds, and will re- 
main so for from 6 to 24 hours. Stilbestrol taken 
oral!}'- can be used to carry habitual abortion 
cases to term, and to stop labor pains and vaginal 
bleeding in cases of threatened and habitual 
abortion. Stilbestrol has caused no hi niero 
deaths in 20 cases of normal pregnancy. Nor- 
mal chiMren have been born to 33 mothers -vi'ho 
have received large doses of stilbestrol because of 
threatened, habitual abortion, or premature la- 
bor. Stilbestrol taken orally does not produce 
nausea in the pregnant woman, and, apparently, 
prevents morning sickness. — H.W. 

Kerman, E. F. 

Testosterone therapy of involutional psycho- 
sis. Arch. Neurol. & Fsychiaf. 49: 306. 1943. 

Twelve men were carefully selected as per- 
mitting an unequivocal diagnosis of involutional 
melancholia. They were observed for consider- 
able periods to rule out the probability of spon- 
taneous improvement. Courses of testosterone 
propionate in oil in dosage of 25 mg. were given 
twice weekly for thirteen weeks. After two 
months a second seven weeks’ treatment was be- 
gun. In only a single instance did any significant 
degree of improvement occur. — R.G.H. 

King, J. K. 

Roentgen therapy to the pituitary gland in 
functional disturbances of and associated with 
menstruation. South M. J. 35: 616. 1942. 

This report is based on a study of 230 patients 
who were treated by roentgen irradiation of the 
pituitary gland for functional disorders of endo- 
crine origin, manifested by disturbances of the 
menstrual cycle, headaches, nervousness, fatigue, 
subnormal sex life, sterility, low metabolic rate 
and abnormal weight. No hormonal assays on 
these patients are reported, and thyroid sub- 
stance is the only hormonal therapy employed. 
Of 230 patients, ranging from 12 to 47 years, l05 
were completely relieved, 61 were improved, 19 
were not benefited and 45 were not followed. 
Excessive bleeding is most amenable to pituitary 
irradiation, while amenorrhea due to secondary 


glandular dysfunction responds favorabl-, 
many cases. Irradiation can do nothing fnr hr 
menorrhea or dysmenorrhea unassociated r' 
other symptoms, although if either arc aif.-; 
one feature of this syndrome correction may' 
expected in about 50% of the cases. Irradh:' 
also has a beneficial effect on thefertilitt'anh 
life of the patient. — JI.IV. 

Knight, R. P. 

Functional disturbances in the sc.nial life 
woman. Bii/t. Mcnmitger Clin. 7: 25. 191,1 

An instructive discussion of the socin',-.-, 
psychology, prophylaxis, mental hygiene r 
treatment of sexual anxiety and frigiditv.- 
R.G.H. 


Latimer, J. K. 


The action of testosterone propionate upon!' 
kidneys of rats, dogs and men. J. Urol.i^u''- 


1942. 


Treatment of rats and dogs with testoster' 
propionate produced a renotrophic effect, 
was a true increase in tissue solids, due toanr 
crease in cytoplasm. Renal function in (K'- 
measured by inulin clearance and diodrast tir' 
could be increased by testosterone propionate,! 
proportion to the increase in renal thsuc. 1 
humans, the largest safe dose improved 
function only when combined with the comp 
satory hypertrophy following nephrectomy. 
autopsy reports, the kidney weight/body "ti, 
ratio of 50 adult, sexually active, human ma 
was significantly higher than that of 50 m - 
sexuall}'- active human females. One 
fants showed no sex difference. Blood pm;-- 
showed no significant change under tln= tw j 
ment with testosterone propionate, in rats, 
or humans. — //.IF. 


McCune, D. j., H. H. Mason anp H. ■ 
Clarke. 

Intractable hypophosphatemic ricket- 
renal glycosuria and acidosis ' 

drome). Report of a case in which , 
urinary organic acids were detected am . 
tified, with a review of the literature. - 
His. Child. 65: 81. 1943. 


this 9 year old boy the chief 
ivere hypophosphatemic rickets, ^ , , 
ia, and extremely reduced 
Le; (2) moderate polyuria, albuipm ^ 
luria with normal nonprotein m 
(3) acid urine with huge ' 't 

1 and organic acids; (4) slig ) 
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srum sodium and fixed base, (S) excessixe urin- 
r) phosphorus and calcium during a balance 
tudj , (6) normal sodium, chloride and magne 
lum metabolism, and (7) no obxious cflfect from 
,000 US P units of Mtamm D dailj for sexeral 
eeks Other therapeutic recommendations ncre 
ot earned out, the patient died, no autopsj was 
erformed The authors identified, for the first 
ime, the organic acids 82 per cent ammo acids, 
1 per cent lactic acid and 7 per cent betahx- 
rocj butyric 

The data were interpreted to indicate dimin- 
hed ability of the renal tubular epithelium to 
esorb dextrose, ammo acids and phosphate from 
he glomerular filtrate Inasmuch as the requirc- 
lent of cation to neutralise the organic acids was 
till not satisfied by the production of a highly 
cid urine, of large amounts of amonia and of 
ncreased urinary x olume, mineral cations of the 
odj fluids were called on, with resultant deple 
ion of fixed base Recurrent hypoglycemia was 
bought to be responsible for the excretion of 
etahydroxy butyric acid The presence of lactic 
cid was ascribed hypothetically to either renal 
ubular or hepatic dy scrasia 
Thirty similar cases haye been reported in the 
tst IS years Hypophosphatemia was demon- 
trated in 17 of these, m 3 the serum phosphate 
as elevated, m 10 it ivas not determined In 4 
ther instances excessive amounts of urinary or- 
anic acids haxe been recognized but not iden- 
ified Eleyen autopsies haxe been made Patho 
tgic changes have been most consistently found 
a the kidney, with serious involvement of the 
ubular epithelium more often than of the 
lomeruh In a feyv cases the fixer has shown 
hanges varying from focal necrosis to cirrhosis 
our cases (possibly another) shoxved deposits of 
rystalhne cystine throughout the reticuloendo- 
belia! system Cystmosis may have been over- 
™ked in other cases 

The syoidrome bears the name of Tanconi, xvho 
'Ostulated in 1931 that the symptoms developed 
ecause of a hereditary inadequacy of the renal 
ubular epithelium xvhich allowed dissipation of 
extrose and cations The authors believe that 
0 additional data accumulated since then sup- 
jort the concept of a renal origin for the syn- 
rome, but favor a defect in the tubular resorp 
>on of phosphorus rather than of cation They 
ansider this syndrome one phase or aspect of a 
■“rger morbid series xvhich merges imperceptibly 
'u one side xvith classic hy perphosphatemic renal 
■(r ets and on the other xvith the poorly under 
“od, so called “cystine rickets "~E C R ,Jr 


Menmncee, W C 

The emotional factors in pregnancy Bull 
M enningcr Clin 7 15 1943 

An attempt has been made to touch on the 
more important psy chological stresses and strains 
associated xvith pregnancy and a fexv of the mani- 
festations of these Plie unix ersahty of pregnancy 
and its importance as one of the major experi- 
ences in the life of a xvoman, both psy chologically 
and physiologically, justify an extensive study 
from the psychosomatic point of view Such a 
study should encompass the attitudes of women, 
both married and unmarried, towards pregnancy 
in terms of their individual life experience and 
situation Such a study should also include the 
close cooperation of the obstetrician and psychia- 
trist in the inx estigation and management of a 
large number of pregnant women through the 
entire course of the pregnancy And finally, the 
study should include a close investigation of 
XX omen during the post-partum state — the 
xy Oman’s struggles with herself and her husband 
and her baby Such an approach should be ex- 
tremely fruitful as a source of material which 
might be used to aid psychological and physio 
logical adjustment to the reproductive process — 
Author’s Siimmar} 

MrNviNGCR, K A 

Emotional factors m organic gynecological 
conditions Bull M enningcr Chit 7 47 1943 
It IS suggested that emotional factors demand 
consideration even in those cases in which organic 
pathology is obvious A case is presented in xvhich 
there xvas evidence that emotional factors deter 
mined a fatal uterine hemorrhage Possible 
mechanisms are discussed xxhereby connection 
can be traced between emotional factors and 
structural disorders such as hypotomcity of the 
pelvic muscles, leading to prolapse, asthenic 
dy stocia and obstetrical laceration The relation 
of emotional factors of possible significance to 
fibromyomata, endometritis and false pregnancy 
IS briefly discussed — R G B 

Nixon, W C W , JIaboaret D Wright and 
E C Fieller 

Vitamin Bi in the urine and placenta in toxae 
mia of pregnancy Brit Med J 1 605 1942 

Urine analyses and placental analyses were 
made for vitamin Bi by the assay method in a 
genes of 106 pregnant xvomen among hospital 
populations It was found that in cases of ec- 
lampsia the amount of vitamin Bi excreted in the 
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urine on admission to hospital was significantly 
lower (0.94 1 . u.) than in normal pregnancies (3,39 
I.U.). The concentration of the vitamin was also 
lower in pregnancies accompanied by eclampsia 
(5.9 i.u.) than in normal pregnancies (19.4 i.U.). 
—D.A.M. 

Pearlman, W. H., and G. Pincus. 

The metabolism of estrone in men. J. Biol. 
Chem. 147; 379. 1943. 

Massive doses of estrone, as the acetate, were 
injected into 7 young men. From the strong 
phenolic fraction of the urine collected for 96 
hours following injection, there was recovered a 
small amount of crystalline estriol. An exogenous 
origin of the estriol isolated is precluded. The 
high concentration of estrogenic activity in the 
weakly acidic, phenolic, non-ketonic fraction is 
due chiefly to a-estradiol. This is substantiated 
by the changes in the activity of this fraction 
after the application of mild oxidative proce- 
dures. — Author's Summary. 

Shute, Evan. 

Vitamin E and premature labor. Am. J . Obst. 

and Gyncc. 44; 271. 1942. 

A series of 46 cases of threatened premature 
labor in the author’s private practice were treated 
prophylactically with vitamin E in the form of 
wheat germ oil or ephynal. Sixty-seven per cent 
were taken to term with delivery of live children. 
—E.C.H. 

Simpson, S. L. 

The increasing importance of endocrinology in 

general medicine. Brit. M. J. 27 ; 247. 1943. 

The author reviews the manifestations of en- 
docrine diseases in various branches of medicine 
including surgery and gynecology. He concludes 
that an Endocrine Clinic should be an integral 
part of a hospital and should serA’^e as a model for 
modern methods of investigation, research and 
therapy in disease. — R.B.G. 

\mckers, V. S., AND H. C. Stuart. 

Anthropometry in the pediatrician’s office. 

’Norms for selected body measurements based 

on studies of children of north European stock. 

J. Pcdiat. 22; 155. 1943. 

The authors present 21 tables of normal values 
for body weight, head circumference, chest cir- 
cumference, chest breadth, body length (re- 
cumbent and standing), pehdc breadth (recum- 




bent and standing), crown-rump lengtii. v; 
height, and growth increments compiled 
measurements they have made on Bo.<;tnn 
and girls between the ages of birth and 10} 
The values for each sex are based on data 
140 children at birth, and from progrc.\«' 
smaller groups at succeeding ages to 25 .i 
3 "ears. The medians and certain other perron 
the extremes of the series, the means and si; 
are given. Standard measurements and the I 
niques for obtaining them arc define 
E.C.R.Jr. 

Wetzel, N. C. 

Assessing the physical condition of childrc 
Case demonstration of failing growth 
termination of “Par” by the grid mctlim 
Pediat. 22; 82. 1943. 

The author has devised a chart or "Grid' 
appraise objectively the growth and dcvciopi 
of children from the plotted record of their 
height and rveight. The technique of apprai= 
involves the evaluation of physical status r 
terms of physique, developmental level and n. 
tritional grade at every point, and the cvaluati"'' 
of physical progress from point to point. Oncd' 
is reviewed in detail to illustrate the pn'ncipV 
and the method of analysis. — E.C.R.Jr. 


Wetzel, N. C. 

Assessing the physical condition of childff 
II. Simple malnutrition; A problem 
growth and development. J. Pcdiat. 22.-' 
1943. 

The author applies his “Grid” to the proW'-' 
of malnutrition and demonstrates how it can ^ 
utilized to detect conditions of failing grovt f i 
development and to evaluate their respon-C 
suitable therapy. One case is analyzed to i 
trate the procedure. — E.C.R.,Jr. 


fVRIGHT, C. A., AND E. H. WILLIAMS. 

Endocrine therapy in dementia praccoc- 
Rec. 156; 28. 1943. 

Certain types of psychic abnormalities 
rompanied by endocrine dysbalancc. a _ 

lomosexual the androgen-estrogen ra , 

rreases, in the female it increases, in . 
iraecox, there is a deficiency of the . 

lormone, Avithout a rise in the^ 
lormone, as aa'cII as other endoenne f e ' 
rreatment Avith massive doses of the 
lormones, as determined by assays, w, . 
he mental abnormalities. Five illustra 
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4' dementia praecox accompanied by endocrine 
"ficiencies are given. Two females were treated 
•ith estrogens, one male with androgens, a hypo- 
iluitary male with androgen and gonadotropins, 
nd a hypoadrenal male with adrenal cortex ex- 
act. In all cases cited, remission of the mental 
.■mptoms occurred. — 17. IT. 

GONADS 

lYLA, E. r., AND A. F. Henddrson. 

Castration for carcinoma of the prostate: a 
report of the immediate results. J. Urol. 48: 
673. 1942. 

Forty patients with carcinoma of the prostate 
'ere castrated. All showed immediate general 
jiprovcment, with relief of metastatic pain. In 
out of 26 patients there was an elevation of 
.•rum acid phosphatase, which dropped with 
astration or estrogen therapy. X-rays showed an 
icrease of hone healing and disappearance of 
letastases. In 30 patients who returned for cx- 
mination the prostate was markedly reduced in 
■ze. Stilbestrol is indicated in cases not respond- 
ig satisfactorily to castration and to relieve hot 
ashes. — 77.1F. 

WB, J. C., AND S. S. Kety. 

Recent advances in testosterone therapy. AVtc 
England J. Med. 228: 338. 1943. 

The physiology, methods of administration 
nd indications for testosterone therapy in dis- 
■ases peculiar to the male, gynecologic conditions 
indin general diseases are reviewed. The authors 
onclude “There is as yet no evidence of perma- 
nent harm resulting from its moderate and 
iearly indicated usage.”— 7J.B.G. 

IlCKERS, W. 

The placenta; a modified arteriovenous fistula. 
Soulk M. J. 35; 593. 1942. 

The circulatory changes occurring in pregnant 
A omen, particularly the fall in the arteriovenous 
«>gen difference, the marked elevation in the 
• enous pressure of the lower extremities, and the 
irtenovenous bruit heard over the placental site, 
-an be c.xplained by assuming that the placenta 
IS an arteriovenous fistula. Studies of the venous 
pressures in both femoral veins and an arm vein, 
a appearance of edema, and, after delivery, the 
'"'ure made during pregnancy, and 
nrough delivery, on 23 patients. The highest 
oral venous pressure recorded was that of 260 


mm., in a case with central placenta previa. The 
pressures in the legs exceeded those of the arms in 
all females studied with a mean of 108 mm. In 12 
of the patients with anterior or posterior pla- 
cental sites the venous pressures in both legs 
were about equal, with equal swelling in both 
ankles. In 11 patients with lateral placental sites, 
the femoral venous pressure and the edema were 
greatest on the side of placental implantation. 
Blood shunted from the uterine artery to the 
uterine vein on the side of implantation would 
transmit an increased pressure to the femoral 
vein.— Tf.ir. 

Bisciiorr, F., and G. J. Clarke. 

Influence of nephrectomy on ovarian response 
to gonadotropins. Am. J. Plivsiol. 138: 241. 
1943. 

Greater ovarian weights were produced in par- 
tially nephrectomized rats than in intact ani- 
mals, by equivalent amounts of gonadotropins. 
Augmentation after sheep pituitary substance was 
of low magnitude and, after pregnant marc-ser- 
ume hormone, may have been accounted for by 
loss of body weight following operation. The re- 
sponse to prolan, however, was so greatly aug- 
mented in the nephrectomized rats (ovarian 
weight increase: 175 to 240% of that in the in- 
tact animals) that this result is regarded as sig- 
nificant. The author suggests that the normal re- 
fractoriness toward prolan is a result of a low 
renal threshold for this hormone. — /.IF.7J. 

Chute, R., A. T. Willetts and J. F. Gens. 
E.\periences in the treatment of carcinoma of 
the prostate with stilbestrol and with castra- 
tion by the technique of intra-capsular or- 
chidectomy. J. Urol. 48; 682. 1942. 
Twenty-six of 27 cases of inoperable carcinoma 
of the prostate, treated by surgical castration, or 
a combination of surgical castration with stilbes- 
trol therapy, showed rapid relief from pain of 
metastases, when present, great improvement in 
appetite and general health, and reduction in 
size and induration of the prostate with improve- 
ment in ability to urinate in most cases. Quickest 
and most satisfactory results were obtained by 
castration followed by the injection of 10 mg. of 
stilbestrol per day for 5 to 10 days. When stilbes- 
trol alone is used, patients have to be kept on a 
maintenance dose of 1-3 mg. per day. No bene- 
ficial effect was noted on bony metastases. If 
elevated the acid phosphatase level fell towards 
normal after therapy, while the alkaline phos- 
phatase usually rose. 17-ketost^.^' ’ determina- 
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lions were made in 18 cases before and after cas- 
tration. In all but 4 cases the value fell immedi- 
ately after castration. In these 4 cases the acid 
phosphatase decreased, and the patients did well 
clinically, while the 2 patients who did worst had 
values that fell after castration. The authors’ im- 
pression is that the 17KS level does not give in- 
formation of value as to the progress of disease 
in cases of carcinoma of the prostate. The tech- 
nique of intra-capsular orchidectomy presented 
has certain cosmetic advantages in retaining a 
semi-normal appearance of the scrotum. — E.W. 

Dr.AX, A. L., H. Q. Woodw.ard .and G. H. 

T WO.MBLY. 

The endocrine treatment of cancers of the 

prostate. J. Urol. 49: 108. 1943. 

Results of endocrine treatment of 6o patients 
for carcinoma of the prostate are presented. 
Thirty-four were surgically castrated and, in all 
but 2 cases, showed marked relief of S3"mptoms. 
Eight treated with 2-5 mg. of stilbestrol dail}’’ 
showed improvement as great, though slower, as 
that obtained from orchiectom}'. Stilbestrol is 
also beneficial when relapses occur following sur- 
gical castration. In 19 out of 26 patients the ele- 
vated serum acid phosphatase fell after castra- 
tion to values slightly above normal, while 2 
jjatients who showed no significant change had no 
clinical improvement after operation. Stilbestrol 
produced similar changes. Castration elevated 
the scrum alkaline phosphatase in 12 of 26 pa- 
tients, with marked increase in the degree of 
osteoplasia. Twent^'-seven of 35 treated by bi- 
lateral orchicctom}' showed mean preoperative 
levels of 16.6 mouse units of estrogen and 6.1 
mg. of 17-ketosteroids per 72 hours. In all but 
one of these there was a post-operative drop of 
estrogen e.xcretion to a mean of 8.5 mouse units. 
The 17KS output of 16 patients rose in 11 pa- 
tients and fell in 5, after castration. Eleven of 16 
patients on whom gonadotropic hormones were 
determined showed definite post-castration rises, 
while 5 had amounts too low to measure before 
or after operation. In 12 patients primarily 
treated with stilbestrol the 17KS e.xcretion fell 
from a mean of 8.9 to 5.4 mg., while the estrogen 
e.xcretion rose, presumabh* due to stilbestrol e.x- 
cretion. Castration apparenth- frees the anterior 
pituitar\’ from testicular control, as shown by 
increased gonadotropic hormone e.xcretion and 
increased adrenal stimulation, causing a rise in 
17-ketosteroid output. Stilbestrol inhibits the 
anterior pituitary, causing a fall in the e.xcretion 
of gonadotropin, and 17-kelosteroids. Both pro- 


cedures cause marked clinical improvement. < 
gesting that the gonadotropic hormone froir 
pituitary is not directly concerned.— //.H'. 

Diaz, J. T. 

Pseudohermaphroditism. Am. J. Dis. ( 
65: 67. 1943. 


The case is reported of a child, aged /], 
was angular in build; had long head hair; a 
mal voice; normal breasts; no facial or aril 
hair; pubic hair 3 to 5 cm. long, which had! 
present for 3 years; a phallus 3 cm. in length 
1.8 cm. in diameter, rvhich was held down I 
thin membrane extending from the fenulur 
the base and attached to the midline of 
perineum; an external urinary meatus at 
base of the phallus; no vaginal opening: 
structures resembling labia majora on each 
of the perineum; absence of testes in these ft 
tures or in the inguinal canals; no prostate; 
an almond-sized mass on rectal e.xamina 


which was thought to be a uterus. The child 
being brought up as a girl. The author cor 
ered the patient to be a cryi>torchid male c 
with hypospadias because chorionic gonadc 
pin (antuitrin S) 500 rat units intramuscul 
tw'ice weekly for 5 weeks caused an incrca' 
the phallus to 4.1 cm. in length and to 2.4 cn 
diameter. The author postulated that in a rr 
gonadotropin would stimulate the inters! 
gells of the testes to produce androgen whic 
turn would cause an increase in the size of 
phallus; in a female, gonadotropin would 1 
no definite effect on the external genital st 
tures. He proposed this biologic test with gon. 
tropin as an aid in determining the functa 
nature of the gonads of patients whose se.\'!‘ 
apparent. No operation was performs 
E.C.R.,Jr. 


Gilbert, J. B. 

Studies in malignant testis tumors. VlH- 
mors in pseudohermaphroditism: 
sixt}"- cases and a case report. J. bTo/. 
1943. 

Sixtx’^ cases of pseudohermaphrodites '’.ith^ 

ticular tumors, and one additional report. ..n 
x-iewed in this paper, comprising about 
cent of the testis tumors studied in tlcltii • 
xvere 38 unicellular tumors (seminon a), 
toma, and 9 miscellaneous or “malign^n ^ 
mors. These tumors were located in t m - 
testis twice, in the inguinally retained tc-_^ 
and in the abdominally retained testis • ^ _ 
In 8 patients both gonads were involved. 
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)ne patients were considered primarily operable, 
11 had operations performed in spite of meta- 
itases while 9 were considered inoperable. Four 
ratients survived 5 years or more, 3 with uni- 
:ellular tumors, and 1 with a teratoma. In the bi- 
ateral testis tumors there were 4 unicellular, 3 
;eratoma, and 1 adenoma. In the entire group, 
)nly 4 Aschheira-Zondek assays w ere performed, 
md these were found to be negative. No androgen 
)r estrogen assays were made. The 52 non- 
nvolvcd gonads were located in the scrotum 3 
;imes, in the perineum once, in the inguinum 8 
imes, and in the abdomen 38 times. Inguinal 
icrnia was present in 12 patients; in some pa- 
ients it maybe the only lead to the identification 
)f pseudohermaphroditism. — //.IF. 

Hfckll, G. P. 

Pregnanediol excretion in normal women. Ne-.v 
York Slate J. Med. 42: 2103. 1942. 

Sodium pregnanediol glucuronidate excretions 
[14 hour urines) were determined at weekly in- 
erx’als during pregnancy in 5 women and during 
lormal cycles in 3 women. Curves of e.xcretion 
tre similar to those reported by others. Varia- 
ions of considerable magnitude were noted. — 
9..1.3f. 

fOHNSON, W. 0. 

Vaginal biopsy studies after total hvstercc- 
tnmy. South M. J. 36: 23. 1943. 

^ Studies of x'aginal biopsies, from 4 months to 
i years after total hysterectomy, arc reported on 
50 patients. There is evidence of continued estro- 
;enic effect upon the vaginal mucuous membrane 
jp to 4 years after operation. Those patients who 
lad lowered ovarian function at the time of op- 
nation had a more senile type of x’aginal mucosa 
•han the others in the group. Most marked 
.hanges occurred in two cases where radium had 
reen used for cancer, and xvhere castration had 
3een perforn ed prior to hysterectomy. — B.W. 

Lapin, J. H., \V. Klein and A. Goldman. 
Cryptorchidism. J. Pedial. 22: 175. 1943. 

Thirty-nine of 200 boys treated at the Bronx 
ospital have been followed since treatment for 
to 9 years. Of these, 14 cases (35.9%) xvere at 
ts considered to have responded successfully, 
fl '5 SPeup xvas reduced to 6 cases 

t ■ %) by the omission of two patients in whom 
escent of the testes occurred xvithout treatment, 
^wo patients in xvhom the descent xvas only par- 
A ) and four in whom hypogonadism ensued. 


The failures are analyzed. Therapy consisted of 
varied amounts of chorionic gonadotropin; tes- 
tosterone propionate and thyroid in addition 
xvere employed too infrequently to warrant anal- 
ysis. From these cases and a reviexv of the litera- 
ture, the authors concluded: (1) treatment for 
cryptorchidism should not be instituted until the 
patient xx'as 14 x’cars old, but then was advisable 
to reliex-e the deficiency of androgenic hormone 
formation and of spermatogenetic activity, and 
the psychologic handicap; (2) a preliminary test 
xvith endocrine therapy should be made in every 
case (except those with ectopic testes compli- 
cated by a substantial hernia in xvhom operation 
xx-as inevitable), xvith the understanding that if 
the test failed to produce descent, the patient 
would be operated xvithout delay to ax-oid the 
damage that the high abdominal temperature 
can do to testes that hax-e become partially' de- 
x’eloped by therapy; (3) for this test chorionic 
gonadotropin is the only medication free from 
theoretical objections, providing it is given in a 
dosage not exceeding a total of 6,000 interna- 
tional units divided into frequent small doses 
during 6 weeks; and (4) a similar 6-xveek course 
of chorionic gonadotropin should be given im- 
mediately after operation to induce further tes- 
ticular dex-elopment. — E.C.R.Jr. 

Lesser, AI. A. 

Treatment of angina pectoris w’ith testosterone 

]>ropionate. New England J. Med. 228: 195. 

1943. 

Twenty-one men and one xvoman xx’ith angina 
pectoris xvere treated with testosterone propi- 
onate. The fax’orable results previously reported 
by the author (24 cases) xvere again obtained. 
Four patients xvere studied by means of e.xercise 
tolerance before and during the course of therapy 
to obtain quantitative measurements of their im- 
provement. The amount of exercise before the 
development of an anginal attack was markedly 
increased under testosterone therapy and the 
severity of attacks xvas correspondingly dimin- 
ished. Medication xvas administered in 25 mg. 
doses ex’ery second to fifth day for a total of 5 to 
25 injections. An ax’erage of 28 days elapsed be- 
fore quantitative improvement was noted and a 
period of 43 days before this improx'ement xvas 
marked. The duration of beneficial effects of 
testosterone propionate therapy varied xvith the 
individual. The shortest period of benefit was 2 
months and the longest period of relief from an- 
ginal attacks xvas 18 months. — R.B.G. 
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Miller, M. L., and R. A. Moore. 

Variation in the daily urinary excretion of an- 
drogens in relation to benign hypertrophy of 
the prostate. J. Urol. 48; 544. 1942. 

The capon comb growth assay was used tc> 
study the daily androgen excretion, for a period 
of 30 days, of 4 men in the 8th decade, 2 with 
benign hypertrophy of the prostate, 1 normal, 
and one with an atrophic prostate. No significant 
differences were found in the coefficients of varia- 
tion of these patients. — H.W. 

Pollock, W. F. 

Histochemical studies of the interstitial cells; 
of the testis. Anal. Rec. 84; 23. 1942. 

Substances with chemical properties of the 
known active steroids of the testis Avere found in 
the interstitial cells of cats and other common 
laboratory mammals. No like substances rvere 
detectable in other parts of the testis. Thus his- 
tochemical data support physiological evidence 
that interstitial cells are the source of testicular 
androgen W.E. 

Portnoy, L. 

The diagnosis and prognosis of male infertility; 
a study of 44 cases, with special reference to 
sperm morphology. J. Urol. 48: 735. 1942. 

Forty-four males, with a history of barren mar- 
riage of 1 year or longer, are presented. In 16 of 
these the seminal fluid was normal in all respects, 
Successful conceptions occurred later in 7 of these 
cases, 3 following treatment of the female part- 
ner. In 14 cases of subfertility, with oligozoo- 
spermia associated with asthenozoospermia and 
defective morphology, and 14 cases of sterility, 
with complete azoospermia, or very marked oli- 
gozoospern- ia and defective morphology onlj'^ 1 
conception occurred subsequently. Twelve of 
these men were given treatment to improve 
spermatogenesis, with no significant improvement 
in the seminal fluid, and no success in establishing 
pregnancy. The prognosis of male infertility, 
with or without treatment, is quite poor. A de- 
tailed method of assaying male fertility is pre- 
sented, with classifications and illustrations of 
sperm morphology. — H.W. 

SCHONEIELO, W. A., AND G. W. BeEBE. 

Normal growth and variation in the male geni- 
talia from birth to maturity. J. Urol. 48: 759. 
1942. 

Measurement were madLe and reporled on the 


genitalia of 1500 normal Avhite boys. Rela.M 
and stretched penis length and circumferen 
were measured directly. Testicular volume w 
estimated by comparison with a series of mod( 
of known volume. A high correlation "Avas foui 
between stretched and erect penis length. Cum 
lative frequency curves and groAvtli curves, ! 
age, are given for all factors measured. Grow 
curves for length and circumference shoAv sou 
pre-pubescent groAvth, folloAved by a marked i 
crease during pubescence. Testis volume shoi 
no change until pubescence when a phenomen 
groAvth starts, someAvhat earlier than that of tl 
penis. Chronological age is an unreliable guide 
genital development after age ten, but no belt 
one can be suggested. Genital groAvth is a p 
bescence phenomenon, far outstripping measui 
ments such as height and Aveight. The testicul 
volume changes so markedly Avith pubescen 
that it may be employed for determining itso 
set.— H.TF. 


Taylor, N., and R. L. Schaefer. 

Non-neoplastic hypergenitalism. An analyi 
of seventeen cases. Psychosom. Med. 5; 1 
1943. 


A brief revieAv of the literature includes an oi 
line of the knoAAm causes of hypergenitalism a; 
notes on theoretical considerations. Sevente 
cases of non-neoplastic hypergenitalism a 
analyzed Avith respect to physical, psychologa 
and social findings. A composite description 
this endocrine t^pe is presented. No treatment 
suggested but understanding of the problem 
essential for all Avho manage juveniles and adolf 
cents. — A nihoUs S'limmary. 


Bronstein, I. P., J. A. Luhan and W. 
NAA'RELIS. 

Sexual precocity associated Avith hyperplasi 
abnormality of the tuber cinereum: Report 
a case. (Abstract). Arch. Neurol. ^ Psych'' 
48: 1022. 1942. 

A girl 22 months of age exhibited yagin 
bleeding, enlarged breasts and vulval hair. ' 
possibility of invohmment of the hypothalam 
apparatus Avas entertained. Intracranial sy® 
toms Avere not present. In pneumoencepha 
graphic studies, visualization of the ventne 
and cisterns revealed nothing abnormal, 
child died of meningitis. A detailed postmor e 
examination Avas made. In the region of thetu 
cinereum a globular, graydsh Avhite, glisten*' 
mass, about 4 mm. in diameter, aa^s obserA'C ' 
the mid'iine just in iront oi the ita’K''® * - 
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odies. The pineal body ajipearcd normal. Histo- 
igic e.xaniination of the tumor showed that it 
isembled in structure the tuber cincreum, and 
le diagnosis of a hyperplastic malformation 
lamartoma in the sense of Albrecht’s definition) 
ither than of ganglioglioma or pseudoheteroto- 
ia. The pituitary presented relative hyperplasia 
f the eosinophils of the pars distalis. Except for 
lese alterations, the endocrine system was nor- 
lal to macroscopic and microscopic inspection, 
he relation of the mass to the se.xual precocity 
discussed. Various mechanismiS that might be 
;sponsible for this phenomenon are postulated. 
-R.G.II. 

Iaeques, R. J. 

Hypophysis and [tigmentation. Ncurohologia 
5: 1. 1942. 

Extensive pigmentary disturbances in 2 pa- 
ents were attributed to dysfunction of the pitui- 
iry gland, in x-iew of a singular genital anomaly 
1 the one case and the fact that the anterior anil 
osterior clinoid processes were joined by a bony 
dge in the other. Therapeutic results are dis- 
ussed . — A ullwr’s Summary. 

IcLaren, H., and M. McLeod. 

Diabetes insipidus in pregnancy. Case. J. Obsl. 
and Gynaec. Brit. Emp. 49: 51. 1942. 

Onset of diabetes insipidus occurred in the 
4th week of pregnancy. Symptoms disappeared 
ompletely folloxving premature delivery 2 weeks 
her. Edema, jaundice and post-partum hemor- 
nage occurred during the puerpurium. — D.A.M. 

'asquauni, R. Q.^ and a. Avogadro. 

The action of pitressin on thirst in diabetes 
insipidus. Rev. Soc. argent, dc Biol. 18:88. 1942. 

Txvo patients with diabetes insipidus xvere de- 
rived of water until intense thirst and anxiety 
eveloped. The craving disappeared 20 minutes 
ter an injection of S units of pitressin. This in- 
icates that the pitressin influences other tissues 
*si es the kidneys perhaps the receptor center 
1 thirst sensation. — A.E.M. 

tAZQBEZ-LoPEZ, E. 

Structures of the neurohypophysis with special 
Jhnte to neive endings. Brain 65: 1. 1942. 
AM. Arch. Neurol. & Psychiat. 49: 283. 1943. 
This investigation was made chiefly on frozen 
( the pituitary gland of the horse, some 

les also being made on the ox, sheep, rabbit, 


guinea pig and rat. Nerve fibers were stained by 
silver and gold impregnation methods, to assure 
differentiation of connectix’e tissue, nerve fibers 
and neuroglial prolongations. Nerve fibers to the 
hypophysis arise in hypothalamic nuclei, pass 
through the eminentia media of the tuber cin- 
creum and enter the stalk in thick, close-set 
bundles. As they enter the pars nervosa, they 
fan out and, toward the distal portion, form a 
dense network of fibers running in all directions. 
Many of these fibers end in the acellular peri- 
x’ascular spaces formed by the neuroglia around 
the blood x’essels of the neurohypophysis where 
they form extensive arborizations, including vari- 
ous sxx ellings, clubbings and meniscuses. This pro- 
fusion of nerve-ending apparatus is rarely 
equaled elsewhere in the body. A second group 
of fibers enters the pars intermedia where it ap- 
pears to come into direct contact with the epi- 
thelial cells of the region and to form expansions 
and other structures, suggesting that nerx’e fibers 
end among these cells. Actual pericellular ple.x- 
uses were not observed. A third group of fibers, 
in the most distal portion of the gland, form a 
system of nerve bundles lying beneath the con- 
nective tissue capsule of the pars nervosa and 
end in relation to special meningeal corpuscles 
which lie embedded in the thick fibrous covering 
of the apical region. The nerve fibers and nerve 
endings innervating the meningeal corpuscles are 
similar morphologically to those ending in the 
perivascular networks. The meningeal corpuscles 
appear to hax'e only a sensory function. Further- 
more, the morphologic appearance of the nerve 
endings in the perivascular spaces suggests a 
close relationship to perix'ascular nerve endings 
of a sensory character present in other parts of 
the body. These facts indicate that the great 
mass of the neurohypophysis consists of sensory 
elements and that the main function of the organ 
must be that of a gigantic perixmscular receptive 
apparatus. Vazquez-Lopez suggests that this 
sensory system may consist of chemoreceptors 
and pressoreceptors concerned with regulation of 
metabolic and hormonal functions. This regula- 
tion is mediated through the diencephalic centers 
in which the nerve fibers to the neurohypophysis 
originate. — R.G.H. 

PANCREAS 

Cramer, H. I, 

The influence of menstruation on carbohydrate 

tolerance in diabetes mellitus. Canad. Af. A. J. 

47:51. 1942. 
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The author points out that before the da 3 '^s of 
insulin other observers had noted diminution in 
carbohydrate tolerance associated with menstru- 
ation in diabetic patients. Even in non-diabetics 
sugar tolerance had been found impaired in the 
menstrual period. Cases are pointed out in which 
diabetic acidosis was precipitated when the pa- 
tient was in the premenstrual or menstrual per- 
iod. In reviewing the admissions to the Royal 
Victoria Hospital over a period of 3 ''ears, it was 
noted that 47.2% of the cases of acidosis without 
obvious infection or other precipitating causes 
showed that menstruation had occurred at or 
about the time acidosis developed. The author 
then examined 11 menstruating diabetic females 
and noted the blood sugar before, during and — 
in some instances — after the menstrual period. 
Most of the patients failed to show an 3 '^ note- 
worthy disturbance of the carbohydrate meta- 
bolism at the menstrual period although some did 
show prolonged alteration just before the men- 
strual period. He concluded that in some dia- 
betics an impairment of carboh 3 'drate tolerance 
occurs at the menstrual period and that it ma 3 ’- 
be severe enough to precipitate diabetic acidosis. 
He also concluded that in the same patient this 
upset may take place in one C 3 '^cle and not in 
another. — J.E.H. 

Fischer, A. E., and A. L. Flokman. 

Transitory hemiplegia associated with h 3 "po- 
gl 3 '^cemia in a diabetic child with congenital 
heart disease. Am. J. Dis. Child. 65: 73. 1943. 

An 11 3 mar old girl gave the following picture: 
(1) congenital heart disease with tetralogy of 
Fallot; (2) at 9 years, right hemiplegia due to 
cerebral thrombosis, with recover 3 ^ after three 
months; (3) at 11 years, diabetes mellitus for 
which insulin was required; and (4) an insulin- 
induced hypoglycemic reaction with a second 
right hemiplegia, which disappeared when the 
blood sugar levels were restored to normal. The 
importance of recognizing similar insulin reac- 
tions is emphasized. — E.C.R.,Jr. 

Ganem, J. F. 

Influence of foliiculin on diabetes. Rev. med. de 
Rosario 32: 599. 1942. 

Estrone, in daily doses of 10,000 to 50,000 
i.XJ., was given intramuscularly to 18 females 
with moderate diabetes, for periods of 10 to 15 
days. There was no effect on glycosuria or h 3 '^per- 
glycemia in 9, a decrease in either symptom or a 
slight decrease in both S3^mptoms in 5, and 
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greatly decreased hyperglycemia and agly 
suria in the remaining 4. The results weresinii 
in pre- and post-menopausal subjects, altlioi 
in one patient whose diabetes began at mci 
pause the estrone therapy was successful; thi; 
considered as probably coincidental. Estroni 
indicated in therapy of diabetes in insulin- 
fractor 3 ’’ females, and a technic of treatment 
presented. The onl 3 '' side-effect of estrone noi 
was insignificant uterine hemorrhage. Its met 
anism of action in diabeteS is probably" throe 
inhibition of the diabetogenic factor of the : 
terior pituitar 3 ". — Courtesy Biol. Absts. 

Goldfarb, W., and M. Golden. 

Absorption of carboh 3 "drates in humans.?; 

Soc. E.xpcr. Biol, and Med. 51: 134. 1942. 

Blood sugar curves after oral ingestion 
var 3 "ing concentrations of glucose were det 
mined. In 30 minutes increase in blood glua 
was greater with 5% glucose than with 30% a 
in patients in insulin coma, recovery was rai 
rapid with the lower concentrations. Intestii 
absorption is influenced by relative intestinala 
blood glucose concentrations. — D.A.M. 

Kaplan, A., C. Enterman and I. L- Chaikoi 

Effects of insulin on the blood lipids of nu 

Endocrinology 32: 247. 1943. 

Injection of massive doses of insulin into 1 
man subjects failed to alter significantly t 
blood lipid level. The concentration of free !' 
esterified cholesterol, total fatty" acids andp>' 
pholipids in the blood were unaffected 
most complete removal of glucose from the b o 
stream. — H.O.H. 

Menkin, Valy. 

Gluconeogenesis and cellular injury, d”'- 

Physiol. 138: 396. 1943. 

An acute inflammation induced in dogs by ' 
trapleural injection of turpentine is accompani 
by" a marked local glyconeogenesis due^ o^^ 
creased proteoly^sis in the inflammatory 
The excess glucose formed diffuses into t leci 
lation giving rise to hy’-perglymemia- The e.\T 
ments support the view that excessive b oo 
cose levels in diabetics with superimpose 
tions is due to local protein catabolic pro 
with gluconeogenesis. — D.A.M. 

Steiner, M. M., and P. C. Tracy. 

Diabetic coma, acute pancreatitis an 

welchii peritonitis. .4m. J- Dts. Chi 

1943. 
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--The following scries of events is tlioughl to 
ive occurred in a 13 year old white boy: (1) 
■ vere enteritis and duodenitis with changes in 
c e pancreatic ducts; (2) entrance of bile or in- 
erted intestinal contents into the pancreas (3) 
- tivation of trypsinogen with extensive necrosis 
the pancreas including the islet tissue; and (4) 
•)set of fatal diabetic coma with abdominal pain 
-ud vomiting, during life thought to be due to 
ee “abdominal syndrome” seen in uncompli- 
ted diabetes, but at post-mortem proven to be 
• le to acute pancreatitis and B. welchii peri- 
nitis. This was the only instance of these com- 
ications in 10 autopsied children who had died 
diabetic coma at the Children’s Memorial 
, ospital of Chicago from 1921 to 1942. — 
C.R.,Jr. 

■IIA, 0. 

. Hecamine-insulin; a clinical studv. Rev. med. 
;,.*;fosar/o32:9S6. 1942. 

Hexamine-insulin, prepared by the addition 
methenamine (urotropin) to insulin, has an 
•'imediate intense effect and a delayed action 
iliiting for 12 hours. Its effects were tested on 
bbits, nondiabetic and diabetic patients. In 
3ts on IS diabetics, comparison was made with 
i otamine-zinc-insulin, and 7 case reports are 
.ed in detail. A chronology of insulin com- 
_ unds and mixtures introduced to obtain long 
ration of hypoglycemic action is included, 
zxamlne-insulin is considered satisfactory for 
ntrol of different grades of diabetes . — Comlcsy 
' of. Absts. 

PARATHYROID 

trner, a. D. 

.-Hyperparathyroidism with metastatic de- 
posits in the kidneys, Soulh M. J. 35: 671. 
1942. 

^ yA case is reported of a parathyroid tumor in a 
,-year-old vyoman. The hyperparathyroidism 
I's's tumor, which was demonstrated 
.autopsy, caused marked declacification of the 
metastatic deposits of calcium in 
m kidneys and their pelves. — 11. W. 

TTIYMUS 

mnbuli., F. 

1 Removal of malignant thymoma in a case of 
yiu^as henia gravis. Arch. Neurol. &• Psychiat. 
t,tao\’38.1942. ^ 

\ 


A case of myasthenia gravis associated with 
malignant thymoma is reported. Successful re- 
moval of the thymic tumor did not result in any 
improvement of the myasthenia gravis, as has 
been reported in some other cases. — R.G.II. 

THYROID 

BARTI-r.TT, W. 

Essential biochemical derangements in hyper- 
thyroidism. Arch.Surg. 45; 103. 1942. 

In hyperthyroidism even with severe increase 
in symptoms the alkaline reserve of patients re- 
mains normal if patients are kept at rest. How- 
ever, with excretion, the COj-combining power 
of plasma decreases. With improvement of the 
hyperthyroid state during treatment prior to 
operation, urinary total acids, organic acids and 
NHj fall and the pit increases. After thyroidec- 
tomy, plasma alkaline reserve increases.— 
D.A.M. 

Denkcr, P. G., and R. L. OsnoRNE. 

Aberrant thyroid tumor of the vertebrae with 
compression of the spinal cord. Recovery after 
operation and high voltage roentgen therapy 
Arch. Neurol. 6* Psychwt. 49; 277. 1943. 

A tumor which had involved and partially de- 
stroyed the spinous process and laminas of two 
segments of the thoracic vertebrae of a 27-year- 
old man was partly removed by surgical opera- 
tion. It was found to consist of normal thyroid 
tissue. It was further treated with high-voltage 
roentgen rays. Follow-up observations after 10 
years revealed complete recovery. Review' of the 
literature failed to disclose anj- similar case of 
benign metastatic thyroid lesion of the spine 
with complete recover)'. — R.G.II. 

ForllERINGIIAM, W. Tejf.rina. 

Recurrent hyperthyroidism. Postoperative 
persistence or relapse. Rev. med. dc Rosario 32: 
819. 1942. 

The etiology is discussed and 4 case reports are 
cited. Three had persistent hyperthyroidism 
after sub-total thyroidectomy, and 1 relapsed. 
Two of the 3 were cured by re-operation The pa- 
tient who relapsed following the first thyroidec- 
tomy was again operated, but so recently that 
the permanence of cure cannot be judged. Re- 
sults at the Lahey Clinic showed 9 2% of 306 
patients with recurrent hyperthyroidism pre- 
sented symptoms of hyperthyroidism after re- 
operation . — Courtesy Biol. Absts. 
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Fournier, J. C. M., and J. M. Cervino. 

Congenital mj^xedema without mental dis- 
turbance. Arch. urng. dc med., cir. y especialid 
20:93. 1942. 

The authors discuss an unusual case of con- 
genital myxedema. The symptoms probablj' be- 
came obvious during the third year. At the age 
of 10, thyroid treatment was begun. The sin- 
gularity of this case was the fact that although 
the usual physical disturbances and retardations 
had taken place, the mental age was normal. — 
Courtesy Biol. Absts. 

Kobacker, j. L. 

Production of goiter and myxedema by thio- 
cyanates. Ohio State M. J. 38; 541. 1942. 

Treatment for hypertension of a 4S-3'ear-old 
woman, who previously had a moderate diffuse 
thyroid fullness, with potassium thiocyanate for 
a period of 17 months, led to myxedematous 
goiter with a B.M.R. of —30. Omission of thio- 


cyanate and thyroid therapy brought about it- 
turn to a normal state in 2 months. ICONS thr 
apy a year later induced a mild degree of myw- 
dema. — D.A.M. 

Stewart, H. J. and W. F. Evans. 

Periferal blood flow in my.xedema. Arch, h! 

Med. 69:808. 1942. 

Periferal blood flow in 6 patients with mj- 
xedema decreased in proportion to the reduction 
in B.M.R. Following thyroid therapy, perifera' 
blood flow and cardiac output increased will 
improvement in clinical conditions. — D.A.M. 

Trotter, W. R., and N. Wallace. 

Thyroxine in myxedema. Brit. M. J. 1: ISi 

1942. 

A patient who could not tolerate oral thyroil 
because of vomiting was treated satisfactorih 
with intravenous thyroxine, 7.5 mg. even 1 
weeks. — D.A .M . 
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Excretion of Sex Hormones in 
Abnormalities of Puberty’-’ 


?A T. Nathanson, M.D., and 
DSEPH C. Add, M.D. 


rom Ike Medical Lctboralories and Clinic oj 
le Callis P. Runtinslon Memorial Hospital 
’ Harvard University at the Massachusetts 
eneral Hospital, Boston, Massachusetts 


T he internal secretions in childhood 
influence growth, metamorphosis and 
metabolic reactions. Growth rate and 
ertain aspects of metabolism are easilj' studied, 
i different situation exists in regard to abnor- 
malities of metamorphosis from childhood to 
dull life since they are not often recognized 
ntil the time when the normal changes should 
ccur. Technics by which these processes may 
« more thoroughly studied have recently be- 
ome available. Foremost among these is the 
'^termination of the sex hormones in the urine. 
1 the last 6 years we have determined the 
-vels of sex hormone excretion in children for 
valuation as an index of future metamorphosis 
■s well as for an index of abnormalities in de- 
'e opment which had already become manifest. 


Received for publication Februarj- 3, 1943. 

controls in this paper were established in 
hen to 'raR a Growth Study, funds for which were 

* ftch- University by the Rockefeller Foundation, 

tssochi:..- r ^tnerican College of Physicians and at the 
tawiSS. rnr Physicians (Trans. Ass. Am. Fhysi- 

iact then Additional data have been accumulated 

* TV; are incorporated in this paper. 

harvard Cancer Commission of 


The information derived may thus be correlated 
with other data concerning these abnormalities. 

There are very few data on sex hormone ex- 
cretion in abnormalities of childhood. This is 
because normal standards had not been estab- 
lished through childhood and puberty, and it 
is only by means of the standard values deter- 
mined in one’s own laboratory that comparison 
of abnormal excretion rates can well be judged. 
The available material in this field has been 
summarized elsewhere (1). 

METHODS 

The methods of analyses for estrogens, 17- 
ketosteroids and pituitary gonadotropins have 
been reported (1) and only a brief summary is 
given here. Assays were made on complete 24- 
hour collections of urine. 

Pituitary gonadotropic hormone. Pituitary 
gonadotropic hormone was precipitated from 
the urine with 95 per cent ethyl alcohol, using 
essentially the original technic of Aschheim and 
Zondek. Assay was performed on inbred, im- 
mature, female mice (Bar Harbor Csv) between 
19 and 21 days of age and weighing between 
6 and 8 gm. The urine was usually concentrated 
so as to permit detection of a minimum of 20 
mouse units for the 24-hour specimen. One 
mouse unit (m.u.) is defined as the minimal 
amount of extract which, when injected in five 
aliquots over a period of 48 hours, will produce 
vaginal opening 96 hours after the first injec- 
tion. Although the criterion of vaginal opening 
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for determining gonadotropic activity is prob- 
ably not as specific as others, such as follicle 
stimulation or an increase in ovarian or uterine 
weight, it is adequate to detect significant var- 
iations from the normal. 

Estrogens and 17-ketosteroids. The urinary 
estrogens and 17-ketosteroids were extracted 
with benzol by the method of Smith and Smith 
(2). An aliquot of the benzol extract was then 
used for assay of the total estrogens. No at- 
tempt was made to separate the estrogens into 
their various components since the quantity of 
material available was much too small for such 
studies. The estrogens were assayed on inbred 
mice (Bar Harbor C57) or rats (Slonaker strain) 
with a modification of the Allen-Doisy method. 
The 17-ketosteroids in the remaining extract 
were separated from the estrogens, using in 
principle the method of Gallagher, et al., (3). 
Values are expressed in international unit equiv- 
alents of estrone.^ The technic of assay was 
that described by Oesting (4) modified for the 
photoelectric colorimeter (5). Conditions 
such as temperature, light and purity of rea- 
gent were kept as uniform as possible. Values 
are expressed as milligrams equivalent of crj'^s- 
talline androsterone.® 

In view of the rapid strides in the develop- 
ment of 1;echnics of assay and in the chemical 
identification of the various hormones, stand- 
ard methods should be available so that the 
actual values obtained in each laboratory can 
be compared with each other. Unfortunately, 
however, normal values of different investi- 
gators differ and therefore cannot always be 
directly compared. Consequently, the individ- 
ual laboratory must at present depend upon its 
own set of standard figures for comparison with 
those obtained in disease. This has been done in 
the group of cases presented here by adhering 
to the original technics as much as possible be- 
cause a proportion of our data for both normal 
and abnormal cases has been accumulated over 
the past 6 years and hence before the advent 


^ The crystalline estrone (Theelin) was supplied for 
standardization through the courtesy of Dr. E. A. Sharp of 
Parke, Davis & Co., Detroit, Mich. 

5 The crystalline androsterone which was used as a 
reference standard was generously supplied by Dr. Erwin 
Schwenk of the Schering Corp., Bloomfield, N. J., and by 
Dr. Ernst Oppenheimer of the Ciba Pharmaceutical Prod- 
ucts, Inc., Summit, N. J. 


of new information and possibly better metb 
of estimation.® 


RESULTS 


Normal controls. The data on 104 normal o 
trol children have been reported in detail el 
where (1). There is a steady but slight incre; 
in 17-ketosteroids and estrogen excretion in b( 
sexes from the ages of 6 to 10 years. After! 
the excretion level of 17-ketosteroids rises im 
abruptly in boys, as does the estrogen excreti 
in girls. However, there is also a consisten 
increasing level of excretion of 17-ketostero 
in girls and of estrogens in boys. Approximat 
1.5 years before the menarche, a cycle of est 
gen excretion which gradually increases 
amount develops in girls. During this perioda 
thereafter it is necessary to determine the est 
gen excretion repeatedly. This has not been pi 
sible in some of the abnormal girls in ourpresf 
series, so that the excretion levels can only 
compared with minimal or maximal rates, j 
cycle of 17-ketosteroid excretion was found 
either sex nor any cj’^cle of estrogen e.xcreti 
in boys. Variations in the 17 -ketosteroid exc 
tion occur from day to day, but these are seldc 
greater and usually less then 25 per cent oft 
mean of a series of consecutive daily assa] 
Consequently, several determinations on cai 
fully collected urine specimens are usually ac 
quate. The same may be said for estrogen < 


says in the male. 

Tests for the presence of pituitary gon^ 
tropic hormone in the urine with the tec r 
described are usually negative in normal gn 
before the age of 1 1 and in normal boys be c 
the age of 13. Such a negative response e 
not imply that gonadotropic function is lae 'Jj 
before these ages. The steady increase m ^ 
excretion levels of the estrogens and of t a 
ketosteroids in the younger age groups sugg^ 
such an activity. Therefore a negative respo 
merely means that the method is inadequa ^ ^ 
detect very small amounts of the hormon 
the urine, even though it may be 
positive response prior to these ages an ^ ^ 
vated levels thereafter may be considere 


® In the past two years parallel assays 
17-ketosteroids were carried out using several a 
nics described in reference 5. Although the “‘•e 
specimen varied with the different methods, 
excretion rates were identical. 
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dicative of unusual pituitary activity or of 
nited gonadal response. Assays for the pitui- 
ry gonadotropins were not made in every 
se. 

Abnormal Cases 

■ In the term abnormal puberty is included all 
•-grees of variation from average growth and 
•■velopment, although many of these children 
ay eventually become normal adults. On the 
isis of the standards derived from the pre- 
'ous study (1) an impression can be formed of 
le relative levels of excretion of the sex hor- 
ines in children whose development is atypi- 
il. The rates of excretion in both normal and 
onormal children of the same chronologic age 
rve been arranged in tables. 

The children included in this study, so far as 
eknow,have only functional endocrinopathies. 
bservations on children with functioning tu- 
tors have been reported elsewhere (6). Func- 
oning tumors of endocrine origin give rise to 
.riking increases in the rate of sex hormone 
tcretion while in the cases described here 
te variations from the normal range are 
ot so dramatic. This indicates that marked 
icreases in hormone excretion may be due 
■> hyperfunctioning tumors, while slight to 
loderate increases are more suggestive ot 
jnctional abnormalities or of benign hyper- 
lasias of the endocrine organs. One example 
f this was in a 2-yeat-old child with a hyper- 
Mctional abnormality of the pituitary gland 
dth true pubertas praecox, which was shown 
t autopsy to be due to stimulation from a non- 
aalignant tumor arising in the hypothalamus, 
‘he hormone excretion levels were similar to 
hose of a normal young adult and not the very 
igh levels found in true hyperfunctioning tu- 
aors. 

Precocious puberty. This is a manifestation of 
n early stimulus to normal sexual growth and 
leveiopment representing an abnormally early 
-dolescence. This is frequently but not neces- 
Anly accompanied by precocious somatic de- 
9 opment as well. There were 8 children in 
^ group (table 1), all but two of whom were 
9iy advanced in sexual development. Cases 2 
'M apparently normal children, 1 1 years 
’ > hut who were slightly advanced in develop- 
ment. This observation was in accord with the 


sex hormone excretion rates which were in the 
normal range for children about 13 years of age. 
These children therefore appeared to represent 
a physiological variation of normal puberty 
which is more a matter of time of onset than of 
form. The other 6 children represent cases of 
far greater abnormalities for they demonstrated 
sex and somatic changes at very early ages. 
Gonadotropic assay's were performed for 6 of 
these 8 children and 5 had elevated excretion 
levels on one or more occcasions. At these ages 
such findings are usually indicative of pituitary' 
overactivity and are comparable to the values 
for normal children at or near puberty. In 7 of 
the cases there was an elevation of the excre- 
tion level of both estrogens and 1 7-ketosteroids. 
In case 7 there was an elevation of urinary es- 
trogen only. She was a tall girl who was men- 
struating and had developed secondary sex 
characteristics. The estrogen excretion levels 
in this person differed little from those of case 
6, but the latter also had an elevated 17-keto- 
steroid excretion, and, interestingly enough, 
had not menstruated. 

Retarded puberty and growth. In the 14 cases 
of retarded puberty the reduced level of the es- 
trogen and l7-ketosteroid excretion parallels 
the degree of physical retardation (table 2). For 
example, case 10, was a girl, 14 years old, who 
was considerably retarded in sexual metamor- 
phosis. The excretion level of the 17-ketoste- 
roids was normal, but there was a definite reduc- 
tion in estrogen excretion. By contrast, case Kr 
was very retarded, both physically and sexually. 
The excretion values for both estrogens and 17- 
ketosteroids were appro.ximately those of an 8- 
year-old- girl. Ten months after the first assays 
there was an elevated titer ot pituitary gonado- 
tropin . In case 22 growth w’as very slow and the 
signs indicative of puberty had not appeared. 
The excretion level of estrogens was not un- 
usually low, but the 17-ketosteroid values were 
subnormal when she was first studied. Two 
years later, at the age of 17, this girl still had 
not arrived at the menarche, but there was a 
rapid development ot the secondary sex char- 
acteristics and an increase ot 3 inches in height. 
It is to be noted that at this later time the 17- 
ketosteroid and the gonadotropin excretions 
were normal for a girl at puberty. Case 16 (see 
above) differed from case 22 primarily in the 
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Table 1. Hormone excretion stodies in 8 cases of precocious development 


Pt. 


Age, 
yr., mo. 


Bone 

Age, 

yr- 


\Vt., 

lb. 


Ht., 

in. 


Estro- 
gens 17-Ks 
I. u. mg./24 hr. 
24 hr. 


Gonitdo- 


tropin I 

M.U./J4 hr. 


Clinical Remarks 


Male patients 


Normal Values for 
Chronological Age 


Estrogen 

17-Ks 

I.U. 

mg 


IS 

4 — 3 

7.5 

61.5 

43.0 

43.0 

1 

3.5 

>120 

! 

Muscles large; genitals, testes, prostate 
enlarged. At age 5-6 bone age 11-3; 
ht. 47.5 in.; wt. 60 lb.; genitals further 
advanced, voice low; normal sugar tol., 
blood cholesterol 101 mg. % 

6.0 

(4-91 

3.2 

(2.4-1.8) 

< 

2> 

11 — 1 

13.5 

90.0 


84.0 

17.4 

>)20 

Slightly advanced development 

30.0 

11.0 

<: 






40.0 

14.4 

<«o 


(10-60) 

(8.5-13.0) 



female patients 


3= 

4-0 

7 

46.5 

42.0 

296.0 

130.0 

8.6 

9.2 

VV 

Oik. 

9s 0 

Continued development; breasts and 
uterus enlarged; no menses 

8.0 

(5-10) 

2.5 

(1. 5-3.6) 

<: 

42,4 

4 — 1 

8 

64.0 

49.8 

160.0 

4.0 

NU 

Breasts enlarged. Progressive develop- 





4 — 4 




96.0 

5.4 

<40 

ment; B.M.R.-fl9% 




52 

5 — 5 

10 

42.0 

48.5 

154.0 

6.5 

>87 

Progressive development; pubic hair 

8.0 

3.0 

< 






89.0 

5.5 

<22 

developed 6-6. Breasts enlarged; vagi- 

(5-10) 

(1. 8-3.6) 







32.0 

7.5 

<37 

nal bleeding at 6-8, wt. 47.3, ht. 50.3. 









28.0 

7.7 

<26 

B.M.R.— 5% 

9.0 

3.0 



6-0 




48.0 

7.2 

>60 


(5-15) 

(2.0-4.2) 

<. 


6 — 8 




45.0 

6.8 

<20 






62r4 

7 — 1 

12 

75.2 

53.0 

176.0 

11.1 

NU 

Moderately progressive development. 

20.0 

4-2 , 

<: 






80.0 

10.6 

<30 

Breasts enlarged 

(5-35) 

(3. 0-6.0) 







112.0 

12.1 

<30 










64.0 

9.0 

NP 










130.0 

8.4 

<30 






7 — 5 




96.0 

10.4 

<36 


20.0 

4.9 



8 — 2 




84.0 

14.9 

<30 


(10-35) 

(3. 6-/. 5) 



72i4 

7 — 1 

7 

68.0 

55.0 

136.0 

6.0 

>28 

Progressive development; breasts en- 





7—1 




112.0 

5.9 

<28 

larged, vaginal bleeding. Blood choles- 





7 — 2 




168.0 

6.3 

<28 

terol 154 mg.%, B.M.R.— 19% 





7 — 6 




119.0 

5.0 

>18 




— 

8S 

11—2 

14-15 

131.2 


150.0 

12.0 

NP 

Short and stocky, slightly advanced 

76.0 

^■6 .. 

+; 






125.0 

8.4 


adolescence with menses at 10-11. Blood 

(25-150) 

(6. (^10.®) 







125.0 

9.7 


sugar, 70 mg.%. Blood cholesterol 84 










10.8 

9.2 


mg. % 



— 


< Hair on upper lip in addition to pubic hair. ■ Body configuration feminine, advanced for age. ’ Also axillary hair. 

< Vaginal epithelium cornified. ‘ Average of five determinations. oin « 

ND — not determined. Pubic hair was present in every case. Figures in parentheses represent range of normal values per 24 nours. 


relatively low estrogen excretion. The advent 
of pubertal changes in case 16 was signified by 
the excretion rate of gonadotropic hormone as 
evidenced by the subsequent sexual develop- 
ment with the onset of menstruation two years 
later. This 'is analogous to observations re- 
ported by us (1) in normal children at an earlier 
age in whom the first excretion of detectable 
amounts of gonadotropic hormone generally 
accompanied the onset of striking pubertal 
metamorphosis. 

The care to be exercised in the interpretation 
of findings during the period of puberty is dem- 
onstrated by case 20, a girl, who was 14 years 
and 8 months of age at the time of study and 
who showed no development of secondary sex 
characteristics. The urine of this girl was col- 
lected twice a week over a period of 4 weeks. If 
only the first 5 samples had been assayed for 
estrogens the cyclic excretion of these would 
have been overlooked. However, the last de- 


terminations in this series showed that t 
was a cyclical output of estrogens. The exc 
tion rate of the 17-ketosteroids was at the c 
est limits of normal. Three months later re. 
development began and the first of subsequei 
ly normal menstrual cycles appeared just a 
later. She grew 3.5 inches during this year, 
therefore, was a girl with a completely neu 
prepubertal configuration in whom proga® 
of a normal development could be ma 
cause of the cyclical nature of estrogen ex^ 
tion. The sex hormone excretion of this c 
of 14 years and 8 months 
the usual estrogen excretion cycles o 
11 or 12-year-old girls and the^ su seq^^ 
course was similar to that found in 
mal female subjects ^ 2 , 

In the males with retarded ^ 

growth there were similar findings. I j 
11, who was growing slowly but who o 
was normal, bad hormone excretion v u 
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Table 2 Hormone excretion studies in 14 cases oi retarded oroutii and se\ual deaflopment 


— 




Estro- 





^se, 1 

iT , mo 

Bone 

Age, 

\\t , 

Ht, 

in 

17 Ks 

Gonado- 

Ciimcal Remarks 

Chronological Age 

lb 

lu/ ! 
21 hr 

mg /24 hr ■ 

1 

1 

M 1 /24 hr 

Lslrogensj 17 Ks ; 
I u 1 mg 

Gonado 
tropin 
u 0 


\taU pchfnts 


12 — 1 
12—1 
12 — 2 
13—2* 
14 — 1 

6 

51 2 

45 7 

54 

30 

42 

48 

18 

3 9 

5 4 

4 a 

5 6 

5 6 

<40 

<40 

ND 

>66 

ND 

Short and stock), genitalia infantile 
No bod) hair \ei) slou dcxelopmcnt 
e\en on intensive hormonal Ihenp) 
BMR— 19*^ 

30 0 
(10-60) 

13 0 

(9 0-15 0) 

±20 

12 — 8» 
13 — 3* 

12 

84 0 

58 5 

22 

19 

5 1 

6 0 

<20 

<20 

Eatl) masculine configuration slight 
pubic hair Beginning to grow but small 
forage. « M R +6^ 

40 0 
(20-80) 

15 0 

(10 0-19 0) 

±20 

14 — 4 

13 

81 5 

61 5 

28 

94 

<40 

Normal configuration, gemtalia slightly 
retarded and si pubic hair, B M R 
-11*^0 




TTTT 

13 

78 7 

60 

10 

15 

72 

57 

4 0 

4 9 

9 0 

9 1 

<20 

<26 

\1) 

>100 

Neuter configuration genitalia infantile 
no pubic hair B M R ±0*p 




!>-4 

11-12 

80 0 

58 9 

30 

6 8 

ND 

Ncuterconfiguration genitalia infantile 
no pubic hair B M R +14*’o 




TT7TTT 

10 

63 0 

54 5 

260 

320 

192 

184 

50 

280 

ND 

2 7 

3 6 

4 5 

6 0 

6 8 

<40 

M) 

ND 

>21 

>4S 

>20 

Ncuterconfiguration genitalia infantile 
no pubic hair II M K +4% 





m 

m 

m 

B 

>80 

>48 

Short and fat, genitalia infantile No 
body hair B M R —2% 





Femdte paltenlt 


12-1 1 
2—10 

Slightly 

Tetarcled 

61 5 

i 

5t 

32 

20 

6 8 

6 0 

<80 

>103 

No nubic hair no breast developmenl 
until 13 yr 5 mo First menses at 14 yr 

1 mo B M R +19% 

240 0 
(30-400) 

9 6 

(6 0-13 0) 

±20 

12- 9 

13- 1 

Slightl) 

retarded 

1 61 5 

49 7 

14 

15 

5 2 1 

4 8 ' 

<20 

<20 

Neuter configuration bod> hair very 
sparse, genitalia infantile, no breast 
development BMR+37%* Grew 
after testosterone therapy 




13-1 

13-1 

13- 9 

14- 0 

Normal 

51 0 

49 t 

6 

8 

8 1 

3 7 

4 1 

3 6 

<20 

<20 

<20 

.. 

300 0 
(40 500) 

9 6 

(6 0-13 0) 

±20 

xlightly 

retarded 

82 2 

56 6 

56 : 

8 6 

ND 

Feminine configuration si pubic hair 
genitalia retarded, breasts very small 
Progrcssiveimprovcmentat 14\r 7 mo 
with development of labia and breasts 
and increase hair, B M R —4% 

380 0 
(50-600) 

11 4 

(9 0-15 0) 

>20 

14- 7 

15 — 0 

15- 6 

Slighll) 

retarded 

80 0 

55 7 

10 

20 

24 

30 

24 

270 

432 

144 

30 

450 

8 0 

7 2 

8 4 

7 6 

8 7 

8 1 

7 8 

8 4 

7 2 

9 0 

ND 1 

1 

Neuter configuration, body hair sparse, 
genitalia infantile no breast develop^ 
ment Marked improvement develop- 
ment of secondary sex characteristics 
and first menses at IS yr 8 months 

B M R +20% 




IS-t 

15-3 

Slightly 

lelarded 

63 0 

52 

30 

14 

6 2 

4 5 

<20 

<15 

Earl) feminine configuration, no body 
hair, genitalia infantile slight develop- 
ment of right breast B M R — 9 % 




15 — 0 
17-0 

Retarded 

i 

79 5 

59 

75 

80 

4 0 

15 0 

<30 

>60 






* On APL therapy * Average 8 determinations < A\ crage 5 determinations * On testostcrijne therapy 
rtermined Blood sugar in each case within normal limits 


• normal in ratio and only slightly low in 
nnt. Case 13 was very much retarded both 
n y and physically and the excretion levels 
•I'Ciy low for both estrogens and 17-ketoste- 
® _ n the contrary, the last two determina- 
s in case 12 showed a sudden rise in pitui- 


tary gonadotropins, estrogens and 17-ketoste- 
roids This change occurred during the summer 
when he also developed sexually to a consider- 
able extent. We considered this as the begin- 
ning of puberty and advised against therapy , he 
was sent away to school, and 
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Table 3. Hormone excretion studies in 9 cases or adiposo-genital dystrophy 






Estro- 

J7-Ks 
mg./ 
24 hr. 

Gonado- 


Pt. 

> 

p 

Wt., 

lb. 

Ht., 

in. 

gens 

I.u./ 

tropin 

M.U./ 

Clinical Remarks 




24 hr. 

24 hr. 



Normal Values for 
Chronological Age 


Av. Est, 
& Range 

i.u. 


Av. 17-Ks 
& Range 
mg. 


Goni 

trap: 

Jic 


M ale Patients 


23‘ 

10 - 

4 

130,5 1 

60.5 

28.0 


<60 

Improved with thyroid and die- 

22.0 

9.4 

<2( 







m 


tary therapy; B.M.R. — 24% 

(10-15) 

(7.5-13.0) 

j 







4.5 

<20 

Had treatment for undescended, 

30.0 

11.0 

1 





1 


5.2 

<20 

testicles 2 mo. before observation. 
B.M.R.-P34% (?) 

(10-60) 

(8.5-13.0) 


25 

11 - 

2 

160 

58.2 

18.0 

5.1 

<80 

Blood cholesterol 148 mg.%; nor- 
mal sugar tolerance; improved 
with thyroid and dietary therapy; 



1 









B.M.R.-9% j 



1 

26^ 

11 - 

4 

130.259.2 

24.0 

7.2 

<80 

Elat sugar tolerance curve; slight! 



±J 


12 - 

2 



18.0 

5.6 

ND 

improvement with thvroid and! 

30.0 

13.0 


12 - 

4 

1 


36.0 

5.2 

ND 

dietary therapy; marked im-j 

(10-60) 

(9.0-15.0) 

■ 


12 - 

11 

1 

1 

15.0 

6.5 

<40 

provement with pregnant mare’s 



■ 


13 - 

3 

1 



72.0 

10.9 

>34 

serum; B.M.R. — 22% 



1 

27 

11 - 

5 

83.5 

51.0 

40.0 

7.0 

ND 

Blood sucar. 95 roc.%; improved 

i 

1 


1 


13 - 

6 



45.0 


<40 

with thyroid and dietarx' therapy; 










■ 


rapid metamorphosis at 15 yr, 
3 mo.; B.M.R. — 17% 

i 


1 

28 

13 - 

8 

175 

61.5 

16.0 

11.6 

<20 

Normal sugar tolerance curve;| 

40.0 

15.0 

i2 






29.0 

11.0 

<26 

marked improvement on regimen 
of thyroid, diet and pregnant 

(20-80) 

(10.0-19.0) 

1 










mare’s serum; B.M.R. — 20% 





29 

IS - 

2 

108.2 

56.4 

90.0 

10.9 

<20 

Seen first at age 7; some improve- 





IS - 

8 



128.0 

16.0 

<50 

ment with diet and thyroid, but; 
still abnormal at present; B.ihl.R. 

-17% 


1 

1 

1 

! 


30= 

16 - 

0 

179 

66.1 

75.0 

7.5 

<20 

Had treatment for undescended 


1 







105.0 

7.5 

<20 

testicles 2 months before obser- 
vation; B.M.R. — 15% 


j 




Female Patients 


31 

14-9 

Il51 

66.0 

45,0 

8.4 

[ ND 

Improved with diet and thyroid, 

3S0.0 , 

11.4 

I >2 



i 

I 




but was beginning to show 

(50-600) 

(9.0-lo.Ul 

i 








metamorphosis when first seen. 






j 

j 




B.M.R.— 12% 


- 



1 Bone age advanced. fnnH second* 

^ Thyroid e.vtract continued throughout. Pregnancy urine e.vtract, 7700 u. for 4.5 months between nrsi an 
mination. Pregnant mare’s serum, 4500 u. for 6 weeks between fourth and fifth determination. 

3 Bone age, 14 yr. _ n-irseinadc- 

Roentgen of sella turcica normal in all cases; bone age normal e.xcept as indicated; body hair absent or sp> 
e.xcept 3J. The genitalia were infantile in all cases. 


no growth in the subsequent 4 months. How- 
ever when he returned home after 8 months he 
had developed sexually, had grown 3 inches in 
height and had gained 13 pounds in weight. It 
is, therefore, clear that this sudden rise in hor- 
mone excretion levels not only paralleled a 
physical change but also presaged a continued 

development. 

The boys in this group who had the most 


marked growth retardation showed t 
profound abnormality in the rate o 
mone excretion. This was particular} 

:ase 14, age 19, who remains dwarfed a 
Fantile although he has 
treatment for the last 11 years inclu 
every type of pituitary growth jjab 

ic preparation which has been ma e a^ ^ 
In this patient the excretion of estrog 
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rery high and of 17-ketosteroids very low, the 
atter at levels about normal for 4 years of age. 
n spite of the high estrogen c.vcrction rate the 
lody configuration was neuter. The testicles 
rere like those of a completely immature child. 
Testosterone therapy which was commenced 
.t 18 years and 9 months of age produced a 
triking change for about 6 months. The uri- 
lary estrogens decreased, the 17-ketosteroids 
ncreased, and, for the first time, the urine gave 
ividence of pituitary gonadotropic activity. 
Clinically, he seemed to be advancing not only 
exually but with a definite increase in bone 
ige. With the cessation of improvement, the 
irinarj' estrogen levels rose again, although the 
;onadotropic and 17-ketostcroid c.vcretion re- 
named unaltered. We are unable to e.xplain the 
levated estrogen levels, which are unusual in 
mr experience for this type of case. 

Adiposo-gcnital dystrophy is a frequent de- 
'iation from normal puberty. It is associated 
vith marked obesity of the torso, infantile gen- 
talia and gonads which are often undescended 
n the male. These characteristics often disap- 
lear spontaneously leading to a normal puber- 
al metamorphosis. It is to be distinguished 
torn the obesity found in many vigorous chil- 
Iren with rapid growth and sexual development 
ind from the rare Frolich’s syndrome which is 
haracterized by delayed osseous development 
ind growth, a flat blood-sugar curve, a some- 
vhat low basal metabolism and a tumor of the 
lituitary gland. Determination of sex hormone 
ixeretion levels in cases of adiposo-genital dys- 
rophy usually shows either low normal or mod- 
rately lowered 17-ketosteroid e.xcretion with 
I normal or slightly elevated estrogen excretion . 
This additional evidence for the identity of this 
yndrome may explain the feminine configura- 
lon and delayed sexual development encoun- 
cred in the disease. 

Case 26, age 11 years, 4 months, when first 
>een was clinically typical of marked adiposo- 
lenital dystrophy with one undescended testi- 
de which, on good authority retracted after an 
rtlack of chicken pox at 6 years of age. For 4.5 
months between the first and second urinary 
determinations this patient was given gonado- 
hopic therapy," without any obvious effects. 

\Fregnancv urine extract (Antuitrin S) 7700 units, Parke 
Davis & Co. 


He was then given pregnant mare’s serum,® for 
6 weeks between the fourth and fifth urinary 
determinations. During these 6 weeks the 
physical development of the boy was re- 
markable. The descended testicle doubled in 
size, and the undescended testicle, although 
not large, could be felt high up in the scrotum. 
Hair developed over the mons, the body con- 
figuration became more masculine and he grew 
1.7 inches, gaining only 2 pounds in weight. This 
great change in the physical configuration was 
accompanied by an increased excretion rate of 
17-kctosteroids. The excretion level of gonado- 
tropins became elevated, but this was to be ex- 
pected since the determination was made while 
the boj' was receiving pregnant mare’s serum. 

DISCUSSION 

The value of studying the urinary excretion 
of the gonadotropic and sex hormones in endo- 
crine abnormalities is clear since they may be of 
considerable aid in the diagnosis of the etiology 
and course, as well as in the prognosis of the 
response to treatment. Evidence e.xists that the 
urinary 17-ketosteroids and estrogens represent 
excretory products of steroids produced both by 
the gonads and the adrenal glands (7, 8, 9) .This 
information is of considerable value in the in- 
terpretation of the data on the excretion of these 
hormones. It should be emphasized that in 
some of the cases reported here the deviation 
from the normal range is so slight that the e.x- 
cretion levels may possibly be considered nor- 
mal. This pertains, primarily, to those patients 
who clinically were considered as cases repre- 
senting borderline variations of normal puberty. 
In contrast the hormone excretion levels in the 
grossly abnormal patients are sufficiently out 
of the average range to warrant the supposition 
that they are definitely atypical. Similar trends 
of hormone excretion levels are found in analo- 
gous clinical abnormalities. The interpretations, 
therefore, are based largely on the accumulated 
data rather than on the individual case. 

Precociotis puberty. In general, in precocious 
puberty not caused by neoplasms, there is a 
moderate elevation in the urinary excretion of 
the gonadotropins, estrogens and 17-ketoste- 
roids which approach levels characteristic for 

* Anterior-pituitar>'-like hormone (Anteron) 4500 units, 
Schering Corp. 
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adults. These levels are essentially the same 
as those for older children, with whom the de- 
gree of skeletal, somatic and sexual metamor- 
phosis of the precocious child runs parallel. 
Occasionally, the excretion level for one of the 
hormones may be normal, but in our experience 
none has been found to be below normal in 
this type of patient. Assay for the sex hormones 
are of value in differentiating precocious pu- 
berty from similar syndromes produced by neo- 
plasms or hyperplasia of endocrine organs. In 
the latter abnormalities, particularly those of 
the adrenal glands or gonads, the hormone ex- 
cretion levels are usually very high. Further- 
more, except when the primary lesion stimu- 
lates pituitary secretion, it is unusual to find ele- 
vated excretion levels of each of the hormones. 
For example, tumors of the adrenal cortex, es- 
pecially carcinoma, give rise to a marked ele- 
vation of excretion of the 17-ketosteroids and 
estrogens, particularly the former, whereas the 
granulosa cell tumor of the ovary is usually 
associated with a marked increase in the excre- 
tion of estrogens alone, without apparent change 
in the 17-ketosteroids. An increase in pituitary 
gonadotropins would be unusual with either 
type of tumor. Intracranial neoplasms pro- 
i ducing pubertas praecox offer the greatest dif- 
fiulty in differential diagnosis from those syn- 
dromes in which no definite etiologic factor can 
be ascertained. As far as we can tell hormone 
excretion rates in this type of neoplasm are only 
slightly higher or may easily fall into the range 
of the cases reported in this section. Moreover, 
there is usually an elevation of the excretion 
levels of the pituitary gonadotropins, 17-keto- 
steroids, and estrogens because the primary 
stimulation is probably of the anterior pituitary 
gland. Therefore, the clinical syndrome of pre- 
cocious puberty, coupled with a knowledge of 
the sex hormone excretion rates, should aid 
materially in a diagnosis of the site and nature 
of the primary lesion. 

Retarded growth and development. In contrast 
to precocious puberty, these syndromes may be 
due to hypofunction of the anterior pituitary 
or of the gonads, or of both organs. Hypofunc- 
tion of the anterior pituitary gland usually re- 
sults in decreased excretion levels of gonado- 
tropic hormones, estrogens and 17-ketosteroids. 
However, failure to recover urinary gonado- 


tropins implies, but does not necessarily pro\ 
pituitary hypofunction since our present metl 
ods may not be adequate to recover smalli 
amounts. On the other hand, primary gonadi 
deficiency in the presence of normal gonad( 
tropic function may give rise to an elevation i 
the excretion of the gonadotropins. Dependin 
upon the sex of the individual, the excretio 
rates of the estrogens or 17-ketosteroids aredi 
pressed. This may be explained by the conce[ 
that the gonadotropic hormones stimulate onl 
the gonads and have no apparent direct effe( 
upon the adrenals. Cases of individuals havin 
primary ovarian insufficiency associated wit 
decreased stature and high urinary gonadoln 
pin titers have been reported previously (K 
11). In this present series, a male, case 15, ma 
fall into the category of primary gonadal hype 
function. Thus, it seems that the variations i 
excretion rates of the various hormones ma 
depend upon which of the glands is primaril 
deficient in function. Primary pituitary hype 
function may be differentiated from end orga 
deficiencies in some instances by the injectio 
of potent gonadotropic extracts {case 26). Sul 
sequent to such therapy, an increase from loi 
levels of 17-ketosteroid excretion in the mal 
and of estrogen excretion in the female may in 
dicate an ability of the gonads to respond to 
proper stimulus and the failure of the pituitar, 
gland to provide such a stimulus. Failure t 
respond to the stimulus may signify gonads 
deficiency with or without hypofunction of th 
pituitary. 

Adiposo-genital dystrophy. It is common 
held that this syndrome may occur as a resu 
of dysfunction of the pituitary gland. The leve 
of sex hormone excretion in this study con rn 

this point of view. Pituitary gonadotropic hor 
mone was not recovered in any untreated pn 
tient. The 17-ketosteroid levels were usually 
low average in the male, but about norma n 
the female. The estrogens, however, were nor 
mal or slightly above normal in every male, o 
in the one female, case 31 , the excretion was con 
siderably below the average range for her a 
and sex. This suggests that the gonadotrop^ 
function of the anterior pituitary was 
thus resulting in a diminished excretion o 
urinary 17-ketosteroids in the male and t e 
trogens in the female. Since there is evi 
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hat the adrenals produce substances which are 
ircreted in the urine as estrogens and 17-keto- 
teroids it seems reasonable to postulate in view 
if the retarded sexual development that the ex- 
retion levels of the hormones in these cases rep- 
esent largely the secretion of the adrenal glands 
ather than the gonads. However, this does not 
mply that there is an inability of the gonads 
0 respond to a proper stimulus for in case 26 
he injection of gonadotropic hormone was fol- 
Dwedby a significant rise in 17-ketosteroid ex- 
retion. Adiposo-genital dystrophy seems to dif- 
er primarily from cases with retarded growth 
nd puberty of pituitary origin, in the degree of 
omatic development. Thus, each syndrome 
aay represent a different type of pituitary dys- 
iinction. This seems to be borne out clinically' 
ince in the case of retarded growth and pu- 
lerty there is a delay in skeletal and gonadal 
ievelopment, whereas in adiposo-genital dys- 
rophy there is a deficiency' in the gonadal de- 
•elopment with an associated obesity. 
Relationship of bone age, bone or somatic 
rowlh, chronologic age and the excretion of the sex 
ormones. Conclusions rvith regard to growth 
ate are dependent upon the accuracy of nor- 
aal standards. We have used as standards the 
aost recent figures of Stuart (12) lor children 
p to 72 months, and those of Meredith (13) and 
loynton (14) for the older child. A careful dis- 
inction must be made between bone age and 
lone growth for the former is an indication of 
he development, metamorphosis and matura- 
ion of hones, whereas the latter merely implies 
n increase in length and diameter. Therefore, 
hey should be considered separately since some 
'1 our observations indicate that bone age and 
lone growth may be dependent upon different 
actors Our previous study has demonstrated 
hat the levels of excretion of 17-ketosteroids 
0 normal children are usually correlated more 
losely with the physical and skeletal develop- 
nent than with chronologic age (1). This is 
nnfirmed in these children in whom physical 
ievelopment and maturation deviate widely 
rom the normal. The estrogen excretion level 
nay also parallel physical development but 
ere is not such a close association. In the 
etnale child the estrogen excretion levels cor- 
e ate more closely with the degree of sexual 
nvelopment An interesting example of this is 


furnished by case 7 in whom the 17-keto- 
steroid levels correspond to the bone age and 
chronologic age whereas the estrogen levels, 
which were elevated, paralleled the rapid sex- 
ual development and somatic growth. A fur- 
ther study of these correlations may further 
differentiate the factors concerned with these 
various aspects of growth. 

Sexual metamorphosis. It was discussed in 
another paper (1) that the higher estrogen ex- 
cretion in the female and the higher 17-keto- 
steroid excretion in the male were probably due 
to the addition of the respective gonadal secre- 
tions to that of the adrenals. Since these hor- 
mones are probably responsible for and their 
excretion parallels the sexual metamorphosis 
in the normal child, these levels would be e.x- 
pected to correspond to the sexual age in the 
precocious or retarded child. The data confirm 
this viewpoint. 

Estrogen — 17-kctostcroid ratio. It is apparent 
that the excretion of estrogens, 17-ketosteroids 
and perhaps the gonadotropins, is correlated 
with the abnormalities of growth and develop- 
ment. The chief difficulty in the interpretation 
of these data lies in the lack of knowledge of the 
relationship of the estrogens to the 17-keto- 
steroids, for there are some cases in which the 
excretion levels of these two sex hormones are 
not equally distorted from the normal. Normal 
children of either sex at any given age show a 
rather constant relationship between the uri- 
nary levels of the hormones. Before the age of 9 
there is little difference in either sex, but after 
this time the relationship changes in that the 
excretion levels of estrogens become progres- 
sively higher in girls and those of the 17- 
ketosteroids in boys (1) Alterations or e.\ag- 
gerations of this ratio are striking in certain 
types of tumors of the gonads or the adrenals, 
but in the cases reported here, with but few 
exceptions, the relationship remains constant 
regardless of the levels of the excretion. For 
example, in pubertas praecox not only the 
levels but the ratio correspond to that of an 
older normal child with whom the degree of de- 
velopment compares. Deviations from this 
ratio are found in the adiposo-genital syn- 
drome in the male, in which there is a rela- 
tively lower level of the 17-ketosteroid ex- 
creted and, if any change, a somewhat elevated 
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estrogen excretion so that the ratio approaches 
that of the female. This is extremely interest- 
ing inasmuch as the body configuration also 
tends toward the feminine type. Such change 
in ratio appears to be of considerable importance 
in evaluating the physiologic response to these 
hormones. The evidence is too great to be ig- 
nored that in many respects the estrogens and 
androgens are antagonistic in their action both 
in animals and in man. Abnormal ratios, in our 
experience, have been associated with similar 
clinical deviations. It also appears obvious 
that the amount of hormone necessarj'^ to pro- 
duce changes in the body is much smaller in 
early life than in the adult or senescent individ- 
ual. This indicates a greater susceptibility in 
the growing organs to such a stimulus. The 
young organs respond to even a mild stimula- 
tion, while senescent organs behave as though 
they had become immune. 

Possible etiologic factors in the production of 
these syndromes. The production of the above 
syndromes has been ascribed to a number of 
etiologic factors. The acute exanthemata with a 
possible accompanying encephalitis have been 
>. listed as the more common causes, but develop- 
] mental defects such as internal hydrocephalus 
and malformations within the brain have also 
been reported. In a surprisingly large number 
of our patients there was a history of onset 
following exanthemata, particularly scarlet 
fever and mumps, although there was no good 
evidence that there was an accompanying en- 
cephalitis. 

SUMMARY 

Children were studied because they showed 
deviations from the normal rate of growth and 
sexual development. Analysis of urinary excre- 
tion rates of pituitary gonadotropins, estrogens, 
and 17-ketosteroids indicates that these rates 
are correlated with the extent of metamorpho- 
sis rather than with the chronologic age of the 
child. 


The importance of these relationships ; 
their use in the differential diagnosis and pi 
nosis, and as an aid to treatment is discus* 

We are indebted to Miss Lois E. Towne and Hiss ] 
Kelley for technical assistance; to the Children’s Hos] 
of Boston for the privilege of studying four of their patie 
cases 1, 2, 8, and 23; to Dr. R. Wagner for case 9, an 
Dr. G. J. Rubin for case 5. 
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ADDENDA 

Since this paper was submitted for publication, an ^ 
on the 17-ketosteroid excretion in “T,,.. p 

children has appeared: Talbot, N. B., A. M. R 
Berman, P. M. Rodriguez and E. A. MacLach , ■ 
Dis. of Cbitd. 65: 364, 1943. The interesting ° . 
“Somatic and Endocrine Studies of Puberal nn . , „ ^ 

Boys," has also just been received by Greu i , ^ 

R. I. Dorfman, H. S. Catchpole, C. I. Solonif “ I 
Culotta. Vol. VII, Ser. No. 33, No. 3. Monograph ^ 
Society for Research in Child Developmerit • . 

search Council, Washington, D. C., ^^ork P 

vestigations are in essential agreement witii 
sented here. 



gonadotropin Excretion in Normal Men and 
Vomen and Cases of Hysterectomy, Meno- 
ause, Migraine, Epilepsy and Eunuchoidism 
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ifl, Richmond, Virginia 


p^HERE HAS NOW accumulated considerable 
evidence concerning the urinarj' gonado- 
-L tropin excretion of human females and 
lies. The following study, although not offer- 
! many new data, may serve to corroborate 
: accepted results, especially since a some- 
lat different technic from that often employed 

5 been used. 

METHOD 

The technic of concentration is modified from 
at of Frank (1) and involves acidification to 
1 5 and precipitation with 4 volumes of al- 
hol of the first morning specimen, dialysis of 
e precipitate through cellophane for from 4 

6 hours in the cold (or more recently, washing 
th 80% alcohol) , and 9 injections (two daily) 
the entire amount into a 21-day-old fe- 
de rat. As an end point, the uterine weight is 
ed. However, when this increases above 120 
;., the ovaries are also usually weighed, since 
c uterine weight soon reaches a plateau be- 
nd which it cannot increase. 

Although most of the curves shown were made 
)m data obtained by procedures in ivhich the 
chnic of dialysis was utilized, lately we have, 
stead, washed the precipitate twice with 200 
■ of 80 per cent alcohol in water in order to re- 
nve the toxic salts. Sodium and potassium 
Its are much inore soluble in 80 than in 95 per 
This washing is followed by another 
■ft, nlcohol and then 

^Iher. More recently Varney and Koch 
' shown that alcohol as dilute as SO per 

itweivcd for publ!c.ltmn February 23, 1943. 


cent may be used to diminish toxicity without 
loss of gonadotropic activity. 

The rats arc fed a stock diet without added 
NaCl, a separate supply of salt being available 
in the cage. Although we believe that it is the K 
salts which are most toxic (3) the animals un- 
doubtedly tend to show some effect from the 
NaCl content of the injected solutions. 

RESULTS 

Figure 1 represents the gonadotropin excre- 
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Fig. 3 {upper). Gonadotropin excretion in hysterectomized female; uterine weight in 21-day-old rat. 

Fig. 4 {lower). Gonadotropin excretion in female with premature menopause. Reduction of amount of 
cretion following estradiol benzoate, 10,000 R.u. per injection for 7 injections; less inhibition by f - -nu 

bleeding following temporary cessation of therapy with rise in excretion of gonadotropin; less inhibition with o i J 
of estradiol benzoate of 3000 r.u. each. Solid line, rat ovarian weight; broken line, rat uterine weight; tiprigM bars, 
injections; horizontal bar, bleeding. 


tion of a normal married female, 25 yeas old, 
and the curve corresponds to the single peaks 
obtained by this same technic in two other nor- 
mal women (4, 5). 

Figure 2 is the curve of gonadotropin excre- 
tion in a normal unmarried woman 24 years old. 
This is the first time we have obtained two peaks 
of gonadotropin excretion inanormal unmarried 
woman as reported by others. 


Since no gonadotropin had been detei 
the urine of a patient with congenita a 
of the uterus and pseudo dysmenorrhea l 
it was suggested that absence of t e ' 
might have been concerned, the curve m 
3 was plotted from data obtained on a 
arous woman, 37 years of age, who a ^ 
complete hysterectomy 2 years previous ) 
adptropin was present, being of the W 
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peak type as reported by Heller (7). This would 
indicate that the congenital absence of the 
uterus in our previous case probably was not 
associated with the lack of detectable amounts 
of gonadotropic hormone. 

Figure 4 is that from data on a married nullip- 
ara in her twenties who had not menstruated 
since she was 18. The c.\cessive amounts of 
urinary gonadotropin indicate aprcmatu re men- 
opause. The rat uteri often reached the plateau 
of maximal hypertrophj^ of about ISO mg.; the 
ovaries, in the earlier part of the study at times 
weighed as much as 300 mg. Following intra- 
muscular injection of estradiol benEQate(10,000 
R.n.) about every 4 days, the excretion of gona- 
dotropin dropped markedly, the greatest effect 
occurring apparently several days after injec- 
tion. This may he due to the time required for 
absorption and consequent delay in inhibition 
of the pituitary', or to the fact that the body' 
fluids contain so much of the gonadotropic 
hormone that some time is required for its ex- 
cretion. A painful mastitis was produced with 
this dosage of estrogen, which was then reduced 
to 5000 R.u. for 3 doses. Temporary' cessation 
of treatment resulted in the first menses in 


y'ears. Treatment was resumed at a dosage of 
3000 R.u. which plainly produced less inhibition 
of gonadotropin excretion. Approximately the 
same dosage orally (1000 r.u. daily) of estradiol 
(not shown in the curve) produced even less 



Fig 5 Gonadotropin excretion in normal male, uterine 
weight in 21-tIa>-old rat. 

effect. This would suggest that this method 
might be useful to compare the relative efEcacy 
of various estrogens given orally and parenter- 
ally'. Our results agree with the generally ac- 
cepted statement that an estrogen dosage, which 
is adequate to afford clinical relief, is usually 
far from enough to inhibit markedly gonado- 
tropin excretion. ' 

Figure 5 is that obtained in the case of a nor- 
mal male aged 25 years, and figure 6 is from 
the data on gonadotropin excretion of a male. 



Tig 6 Gonadotropin excreUon in male iMth migraine, 
uterine weight m 21-day-old rat. 
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24 years old, who suffered from attacks of mi- 
graine, averaging one a week. Not realizing at 
at the time the relationship between migraine 
and urinar)^ gonadotropin (8), no record was 
kept of the frequency of the migraine. Follow- 
ing dietary treatment as suggested by Foldes 
(9), the patient has had no further attacks for 
over a year, and does not excrete measur- 
able quantities of gonadotropin. Moreover, the 
marked diuresis usually following the migraine 
has also disappeared. This hormone excretion 
should be kept in mind when using gonado- 
tropin excretion as an index of testicular tu- 
mors in the male and also might explain the 
irregular excretion of gonadotropin reported in 
some females. Migraine was not a factor in the 
high level and irregular excretion rate of gonado- 
tropin of a female being treated for hypothy- 
roidism (10) who has since become pregnant in 
spite of the abnormal gonadotropin excretion. 

Because of the aphorism that migraine is 
epilepsy of the autonomic system, and epilepsy is 
migraine of the cerebral cortex, the gonadotropin 
excretion of a 42-year-old male epileptic show- 
ing degeneration was studied for 10 successive 
days. Large amounts of gonadotropin were 
found, the uterine weights being consistently 
over 100 mg., reaching a maximum of 150 mg. 
The ovarian weights were 50 mg. and above, 
reaching a maximum of 115 mg. However, two 
other young male epileptics who were having 
occasional convulsions were studied over a period 
of 20 days each, without finding any distinct 
amount of hormone, the uterine weights only 
occasionally reaching a maximum of 35 mg. All 
3 patients were receiving phenytoin therapy. 

A 40-year-old male with all of the char- 
acteristics of eunuchoidism excreted no appre- 
ciable amounts of gonadotropin over a period 
of 10 days. His medical history was not clear; 
an operation had been performed at an early 
age, which may have been castration, or an un- 


successful attempt to remedy cryptorchidis 
Lack of hormone in this case would India 
primary pituitary failure. 

SUMMARY 

A normal 3 mung woman had a single peak 
urinary gonadotropin between menses, and a 
other young woman, two peaks. A hysterf 
tomized woman had normal single and doul 
peaks in corresponding periods. A young worn 
with premature menopause has a constant hij 
urinary titer of gonadotropin, which was i 
duced in proportion to the dosage of estroge 
suggesting a means of estrogen assay in ti 
human female. A normal male had no apprei 
able excretion of gonadotropin; one with n 
graine showed a high and irregular level 
excretion \vhich disappeared with success! 
dietary treatment. One epileptic male excret 
large amounts of gonadotropin but two othe 
excreted none. A eunuchoid male did not e 

Crete any demonstrable amount of gonadotropi 

Wc are indebted to Drs. Nathan B!oom, L. X. Kolipins 
S. G. Page, and P. H. Drewrj’ for their co-operation a 
assistance; to Dr. William Rhea Bond of Schering Cor 
Bloomfield, N. J., for the supply of estrogen; and to . 
H. E. Stoeckle for assistance. 
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Metabolic Changes in a Patient with 
Addison’s Disease following the 
)nset of Diabetes Mellitus' 


JORGE W. Thorn, M.D., and 
ARSHALL Clinton, Jr., 3M.D. 


om [he Department oj Medicine^ Har- 
'd Medical School and the Peter Bent 
i%ham IJospital, Boston, Massachnsetts 


HE DEraLOPitENT of cliabctcs mellitus in 
a patient with pre-existing Addison’s 
disease has been reported only once (I).- 
rhere are, however, 11 well-documented in- 
itances in which diabetes mellitus and Addi- 
son’s disease have developed simultaneously or 
in which the onset of diabetes mellitus has 
intedated the onset of Addison’s disease. In 4 
if the 11 patients, Addison’s disease and dia- 
betes mellitus appeared to develop simul- 
taneously (table 1). In the remaining 7 in- 
stance the onset of Addison’s disease appeared 

Received for publication March 23, 1943 
, This study ^Yas aided in part by a grant from the Com- 
mittee on Research in Endocrinology, National Research 
Council. 

* This patient >Yas a 32-year-old housewife who, at the 
1™® °* onset of diabetes mellitus in June, 1940, had mani- 
lested the classical signs of Addison’s disease for more than 
one year. During this period she had been maintained in good 
condition on 5 mg. of desoxycorticosteronc acetate injected 
intramuscularly 3 times weekly. The onset of diabetes oc- 
ttdpM marked by polydipsia, pol^ria and 

(mg ■ . . ■ 

hou ■ ■ , • ' 

565 ■ 

incr . ... 

regular insulin, and the maintenance dose subsc- 
w 28-0-20 units daily. In August, 1940, nineteen 

intf 1 onset of diabetes, she received an overdose of 

''“ 1*0 at home. She was brought to the hospital in a 
ere nj’poglycemic reaction and despite the administration 
olnr^l glucose and adrenalin she expired. The cti- 

fatH - 1 mellitus in this patient was presumed to be 

j L* , • the diagram the members of her family with 
indicated with solid circles, whereas the non- 
otic members are indicated by open circles. 
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to follow the development of diabetes mellitus 
(table 2). 

The case reported by Arnett in 1927 (2) has 
been referred to (11) as the first substantiated 
instance of the co-existence of the two diseases. 
A survey of the literature, however, revealed a 
case report by Unverricht in 1926 in which 
Addison’s disease developed in a known dia- 
betic (7). The case described by Crook and 
Russell in 1935 (13) had been reported in 1932 
by Levy-Simpson (3) and hence these reports 
represent a single instance of the co-e.xistence 
of the two diseases. Allen in 1930 (14) stated 
that only two patients with both diseases were 
encountered among 115 cases of Addison’s 
disease and 3000 diabetic patients seen at the 
Mayo Clinic. No details were given in this 
paper, but it is to be presumed that the two 
cases referred to were those subsequently re- 
ported by Rowntree and Snell in 1931 (8, 9) 
in their monograph on Addison’s disease. Men- 
tion might also be made at this time of a report 
by Brookfield and Corbett (15) concerning a 
diabetic patient who was observed at post- 
mortem examination to have bilateral adrenal 
atrophy and fibrosis. Blood pressure deter- _ 
minations were not recorded and abnormal 
pigmentation was not noted. This patient was 
admitted to hospital in severe diabetic coma 
and died 12 days later. Umber (16) reported 
the cases of 2 elderly diabetic patients who 
later developed what was thought to be Ad- 
dison’s disease. Neither of these two patients 
displayed any evidence of decreased insulin 
tolerance. The data presented are meager, and 
insufficient to warrant the inclusion of these 
two patients among the well-established cases 
of diabetes mellitus and Addison’s disease. 

Of the 7 patients with well-established dia- 
betes mellitus, 5 showed a definite decrease in 
the severity of the diabetes following the onset 
of symptoms of Addison’s disease. It is well 
known experimentally (17, 18, 19) that re- 
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Table 1. Patients with simultaneous onset of diabetes mellitus and Addison’s disease 


Author 

Patient’s 
Age Sex 

Duration of 
Diseases, 
Years 

Pathological Findings 
Adrenal Glands 

Insulin Requirement 

Arnett (2) (1927) 

39 

F 

3 

atrophy 

20-50 units daily 

Levy-Simpson (3) (1932) 

16 

M 

1 

atrophy 

10 units resulted in hypoglyxemia 

Gowen (4) (1932) 

54 

F 

1.5 

atrophy 

5 units resulted in hjqioglycemia (diabetes c 
trolled bj' diet) 

Koepf and Bowen (5) 
(unpublished) 

20 

M 

2 

atrophy 

no insulin (diabetes controlled by diet) 

Table 2. Patients vtth diabetes mellitus who subsequently developed addison’s disease 


Author 

Patient’s 
Age Sex 

Duration 
of Diabetes 
at Time 
Addison’s 
Disease 
Developed, 
years 

Apparent Etiology’ 
of Addison’s 
Disease 

Duration of 
Addison’s 
Disease 

Daily Insulin 
Requirements, units 
Prior to Onset After Oasi 

of Addison’s of Addiso:' 

Disease Disease 

Unverricht (6) (1926) 

32 

M 

6 

tuberculosis 

2-4 months 

40 

5 

Rowntree-Snell (7) (1931) 

25 

M 

1 

atrophy 

15 months 

0 

20-30 

Rowntree-Snell (8) (1931) 


M 

6 

atrophy 

18 months 



Rogoff (9) (1936) 

25 

M 

4 

denervation of adrenals 

12 months 

48-60 

5-10 

Bloomfield (10) (1939) 

30 

M 

1 

atrophy 

(patient alive) 

40 

8 

Bowen, el al. (11) (1942) 

76 

F 

10 

tuberculosis 

12 months 

0 

improved giw 
tolerance tfc' 

McCullagh (12) (1942) 


M 

7 

atrophy 

(patient alive) 

4C-120 

40-50 


moval of the adrenals modifies the course of 
diabetes in pancreatectomized or phlorhizin- 
ized animals. 

The onset of diabetes mellitus in a patient 
with Addison’s disease who had been inten- 
sively studied and who had received adrenal 
cortical hormone therapy over a period of 4 
years prior to the development of diabetes pro- 
vided a unique opportunity to investigate in 
man the nature of the modifying effect which 
these two diseases are thought to exert on 
each other. 

PROTOCOL 

J.H.n., (Johns Hopkins Hospital No. 160819, 
Peter Bent Brigham Hospital No. 62915), a 23-year- 
old white male, was admitted to the Johns Hopkins 
Hospital on Jan. 30, 1939, complaining of weakness, 
loss of appetite and discoloration of the skin. The pres- 
ent iUness had begun during the winter of 1938 when 
the patient (then 22 years of age) first noted slowly 
increasing weakness. In May, 1938, headache and 
marked anorexia developed rather abruptly. At the 
same time generalized darkening of the skin became 
manifest- The patient was found to have a persistent 


low-grade fever and subsequently developed gfnej 
glandular enlargement. He was admitted to a ospi 


where a diagnosis of Addison’s disease was 


made. I 


typical blood picture of infectious mononucleosis 
observed and the heterophile antigen 
were found to be positive in dilutions of l-O • 
ministration of large quantities of sodium chlon 
adrenal cortical extract resulted in considera ^ 
provement. He remained in fair health excep 
acute attack of serum sickness in Aupst, 1 > 

ing an injection of tetanus antitoxin, j, 

perature rose to 105°F. and he became coma 
went into shock. Following the administra lo 
travenous sodium chloride and glucose so u i 
large amounts of adrenal cortical extract e 
rapid recovery. _ , , Ljjtoi 

The family history and the ^,.^i ujjtor}'' 

were noncontributory. There was no fami m 
diabetes mellitus. • • t 30 1^^ 

Physical examination on „a’yoic 

revealed a thin, but well-developed, rather i ^ 
man, not acutely ill. The temperature ua ^ 
pulse 84 per minute, respiratory rate 
and blood pressure 92/50 mm. Hg. He ve’ if 
kg. (139 lb.). The skin was deeply tanneo 
entire body with numerous black , 
back, Some bluish mottling wms present a 
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gins. The thyroid was not icmarkable and the 
ph nodes were not enlarged. The lungs were clear 
examination of the heart revealed no abnormali- 
c.xcept a blowing systolic murmur at the apex. The 
• and spleen were not palpable. The remainder of 
physical examination was not remarkable. 

'he laboratory findings were as follows: Hb. 93 per 
; red blood cells, 4.5 millions; packed red blood 
volume (hematocrit), 41 per cent; white blood 
;, 9700; polymorphonuclcars, 47 per cent; lympho- 
:s, 43 per cent; monocytes, 9 per cent; and cosino- 
es, 1 per cent. There were numerous abnormal 
phocytes resembling those seen in infectious mono- 
eosis. The blood Wassermann reaction was nega- 
, The following blood chemical determinations 
: noted at this time: plasma sodium, 126.7 m.eq.; 
ride, 95.2 m.eq.; and potassium, 8.2 m.eq. per 
; blood nonprotein nitrogen, 55 mg. per 100 cc.; 
blood sugar (fasting), 83 mg. per 100 cc. Urine 
nination revealed a specific gravity of 1,020, a 
’ faint trace of albumin and np sugar. The sediment 
.ained an occasional red and white cell, but no 
s. Roentgenograms of the chest and abdomen re- 
ed no abnormalities. The basal metabolic rate was 
per cent, 

^he patient was maintained on supplementary so- 
n chloride medication and daily injections of 
ixycorticosterone acetate in oil. He showed rc- 
kable improvement; the blood pressure increased 
10/70 mm. Hg, and he gained 2.5 kg. (5.5 lb.) in 
jht. After 12 days of desoxycorticosterone acetate 
■apy, the following blood determinations were rc- 
ied: packed red blood cells (hematocrit), 25.3 per 
t; plasma sodium, 136.9 m.eq.; chloride, 105.6 
q.; and potassium, 6.2 m.eq. per liter; blood non- 
tein nitrogen, 31 mg, per 100 cc. The fasting blood 
ar at this time was 80 mg. per 100 cc. After the 
Jirement for desoxycorticosterone acetate had been 
irmined, crystalline pellets of the substance were 
•lanted subcutaneously. 

During the following 3 years the progress of the 
lent was followed carefully; he returned to the 
ns Hopkins Hospital regularly for chcck-up and 
re-implantation of pellets. Between 1938 and the 
ng of 1942 18 fasting blood-sugar determinations 
e recorded; all were within normal limits. In addl- 
i> two intravenous glucose tolerance tests were per- 
iled. During this 3'year period the patient was 
ed to become rather negativistic and at times al- 
st catatonic following moderately prolonged fast- 
, administration of carbohydrate improved his dis- 
ition within a period of a few minutes. As a conse- 
-nce of this, the patient was encouraged to take 
quent feedings; by choice he ate an unusually high 
'portion of carbohydrate. Aside from occasional 
lor intercurrent respiratory infections, the patient 
^ relatively good health until the 

0 ^ 942. In the spring of 1942 the requirement of 
> ^'corticosterone acetate was estimated as being 
t over 3 mg. daily. 

In September, 1942, following a mild upper respira- 
y in ection, the patient failed to eat regularly. He 


lost weight and strength rapidly and developed in- 
creasing anorexia, lassitude and loss of ambition. The 
systolic blood pressure fell to 70 mm. Hg from a level 
of 135-145 mm. Hg. Following administration of ad- 
renal cortex extract, desoxycorticosterone acetate in 
oil and saline solution parenterally by his local physi- 
cian, the patient was sent to the Peter Brigham Hos- 
pital on October 4, 1942. Physical examination at this 
time differed from the original examination 4 years 
earlier in the following particulars: the pigmentation, 
while still generalized, was considerably lighter in 
shade. Blood pressure on admission was 98/74 mm. 
Hg. Generalized lymphadenopathy was present, with 
many discrete, shotty ‘raisin-sized’ nodes palpable in 
ccivical regions, axillae and groin. Laboratory data 
on this admission disclosed the following: Hb., 93 per 
cent; red blood cells, 4.4 millions; white blood cells, 
5300 with a normal differential. Urinalysis on admis- 
sion (obtained following intravenous glucose and sa- 
line) showed a 3 -}- sugar. No further urinalyses were 
pciformed. Blood chemical findings were as follows: 
sugar, 212 mg. per cent; serum chloride, 100 m.eq.; 
carbon dioxide combining power, 27 m.mol. per liter; 
and blood urea nitrogen, 11 mg. per 100 cc. Standard 
metabolic rate was —17 per cent. While in the hos- 
pital, the patient’s hormone requirement was re-as- 
sayed, and on Oct. 7, 1942, 5 pellets of crystalline 
dcsox>’cortico5tcrone acetate were implanted subcu- 
taneously. The patient’s blood pressure gradually rose 
to 120/84 mm. Hg and the weight to 62.4 kg. (137.3 
lb.). The blood sugar of 212 mg. per 100 cc., noted 
following admission, was assumed to be a laboratory 
error since on all examinations during the preceding 
4 years the fasting blood sugar values had been nor- 
mal. A second blood glucose determination made in an 
effort to correct the previous ‘error,’ was reported as 
being 309 mg. per 100 cc.! 

Following discharge from the hospital, the patient 
was able to resume his normal activities. One week 
later, however, he developed a sore throat. Because of 
this, he was referred to a local hospital where he was 
given sulfadiazine and supplementary adrenal cortex 
and desoxycorticosterone acetate in oil. The patient 
■vvas noted to have glycosuria and ketonuria. The acute 
infection subsided in 24 hours, but because of the per- 
sistent glycosuria and ketonuria he was re-admitted 
to the Peter Bent Brigham Hospital for diabetic 
study. 

Physical examination at this time was essentially 
unchanged from that of the previous admission, ex- 
cept that the pharynx disclosed slight granular injec- 
tion and the previously noted cervical lymphadenopa- 
thy was more marked. Blood pressure at this time was 
130/70 mm. Hg. Laboratory data on admission dis- 
closed the following: urinalysis, 4-f sugar, no acetone; 
Hb., 83 per cent; red blood cells, 4.2 millions; white 
blood cells, 4500 with a differential of 33 per cent neu- 
trophils, 4 per cent eosinophils, 51 per cent lympho- 
cytes, 6 per cent monocytes and 6 per cent atypical 
monocytic cells with toxic granules in cytoplasm. Het- 
erophile antibody reaction was negative in all dilutions. 
The blood chemical findings at the time of admission 
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Table 3. Development of diabetes mellitus in a patient 
WITH Addison’s disease (patient J.H.H.) 



Jan. 

1942 

July Oct. 4 

Oct. 13 

Nov, 2 Nov. IS 

1943 

Dec. 2 Jan. 8 

Feb, 4 lb 

Body weight 
(kg.) 

72.0 

71.0 

61.4 

60.4 

61.0 60.2 

62.2 64.6 

68 0 6* 

(lb.) 

158.4 

156.2 

135.0 

132.9 

134.2 132.4 

136.8 142.1 

149 6 15i 

Blood pressure (mm. Hg) 

134/70 

125/65 

110/70 

106/62 

110/60 110/76 

124/80 110/60 

124/80 128 

Desoxycorticosterone acetate 
requirement (mg. per day) 

2.5 

2.5 

2.5 

7.5 

7.5 6.5 

5.5 4.5 

4.0 ■ 

Supplementary sodium chlo- 
ride (gm. per day) 

0 

2 

3 

6 

0 0 

0 0 

0 • ( 

Insulin dosage (units per day) 





10 20 25 18 18 If 

Diagnosis of diabetes mellitus treatment institute 


were: sugar, 338 mg. per 100 cc.; nonprotein nitrogen, 
23 mg. per 100 cc.; total protein, 5.4 mg. per 100 cc., 
(albumin, 2.3 gm.; globulin, 3.1 gm.); cholesterol, 195 
mg. per 100 cc.; chloride, 99 m.eq., and carbon di- 
oxide combining power 21 m.mol. per liter. Twenty- 
four-hour ketosteroid excretion was 2.6 mg. 

METHODS 

During this study, the patient was fed a diet 
of standard composition (protein 83 gm., fat 
112 gm., carbohydrate 220 gm. The caloric 
content of this diet was 2220), The standard 
diet was given for at least 2 days prior to each 
test period. On the day preceding glucose 
tolerance tests or studies of respiratory me- 
tabolism, the patient was given a relatively 
small dose (8 units) of regular insulin with his 
morning meal; no further insulin was adminis- 
tered until the following day, after completion 
of the test. 

For a period of several weeks prior to these 
studies the patient was trained for respiratory 
metabolic studies. On each test day, following 
a 13-hour fast, expired air was collected for a 
10-minute period in a Collins chain-compen- 
sated gasometer. Air samples were analyzed in 
duplicate for carbon dioxide and oxygen con- 
tent on a Haldane-Henderson gas analyser. 
Standard metabolism was calculated; urinary 

Table 4: Pasting blood-sugar values, may, 

1938, TO FEBRUARY, 1942, PATIENT J. H. H. 


Febru- 

1938 1939 1940 1941 ary 

1942 


Blood sugar, 

mg. per 100 cc. 90 87 95 89 88 

(average and 

range) )8-102 80-100 93-98 81-100 82-93 


Number of de- 
terminations 9 8 


nitrogen excretion was determined; anddif 
ential derivation of calories was carried 
with the aid of Lusk’s table (20). A stand 
intravenous glucose tolerance test (21) \ 
made before and after the administration of 
mg. of ll-dehydro-17-hydroxycorticostero 
During the test periods the daily urinary 
cretion of glucose, acetone, nitrogen (K; 
dahl), phosphorus (22), potassium ( 23 ),sodii 
(24) and chloride (25) were determined. Bloi 
sugar determinations were made according 
the method of Folin-Malmros (26), 

observations 

The onset of diabetes mellitus in this pati( 
with Addison’s disease previously well co 

trolled with synthetic desoxycorticostero; 

acetate therapy, was characterized by pf 
gressive and unexplained anorexia, weakne: 
weight loss, fall in blood pressure and increas 
hormone requirement (table 3). A revien 
laboratory! data collected during the 4 3® 
preceding the onset of diabetes reveale f 
significant increase in fasting blood-sug‘ 
values during this period (table 4). Thep^fi'' 
of 1938-1942 was characterized by_{«q®J 
bouts of spontaneous hypoglycemia " 
occurred particularly during the 
intercurrent infections, following 
fasting or following strenuous exercise- 
patient, however, did not have a hypo§ ^ 
episode precipitated by^ the administra 
intravenous glucose as so frequently 
patients with Addison’s disease (21)- II 
worthy that the glucose curve in 1 
1940 (fig. 1) returned to normal some ' 
more slowly than is usually the case 
subjects and in patients with Addison ® 

A progressive decrease in glucose tokran 
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Fig, 1. Intravcnou'? glucose tolerance tests in .Xddison's disease {patient J. H. U.). 0.5 gm of 
glucose per kg. of body nqight. 


sbservecl between 1939 and 1940 (fig. 1). The 
anset of diabetes mellitus was associated with 
1 further decrease in glucose tolerance (1943). 
During the years 1938 to 1942, this patient sub- 
sisted on a diet which was almost e.\clusively 
carbohydrate, although not exceptionally high 
in calories. 

On admission to the Peter Bent Brigham 
Hospital, Oct. 4, 1942, the patient was found 
to be dehydrated and to have a moderate de- 
crease in blood pressure (table 3) , although the 
size and number of pellets of sjmthetic hormone 
unplantcd subcutaneously appeared to be ade- 
quate. During the initial period of dehydration 
prior to admission to the hospital ketonuria 
had been observed. With supplementary in- 
jections of desoxycorticosterone acetate in oiP 
rehydration occurred and a rise in blood pres- 
sure followed. At this time spontaneous keto- 
nuria was minimal or absent despite the con- 
tinued excretion of rather large quantities of 
glucose (50-100 gm. daily). It appeared that 
ketone production exceeded ketone utilization 
in this patient with Addison’s disease and 
diabetes mellitus only during periods of severe 
dehydration or during the course of intercur- 
rent infections. 

The striking effect of insulin treatment of 

nod-sugar levels and renal excretion of glu- 


cose, nitrogen, phosphate and potassium is 
demonstrated in figure 2. Insulin withdrawal 
was accompanied by an increase in glucose 
excretion and presumably an increase in glucose 
formation from endogenous protein sources as 
evidenced by the increased excretion of intro- 
gen, phosphorus and potassium. Ketonuria did 
not occur. Blood-ketone determinations were 
not made. 

Insulin sensitivity was especially note- 
worthy in this patient as illustrated by tbe 
following episode. After determining that the 
fasting blood-sugar level was 350 mg. per 100 
cc., 10 units of insulin was administered, fol- 
lowing which a breakfast containing carbohy- 
drate 88 gm., protein 23 gm. and fat 44 gm. was 
given. At noon 3 units of insulin was given 
prior to a lunch which contained carbohydrate 
52 gm., protein 25 gm. and fat 31 gm. At 3 ;00 
p.M. the patient was found to be in a stupor 
from which he could not be roused. Intrave- 
nous glucose administration resulted in prompt 
recovery. Thus despite a fasting blood-sugar 
level of 350 mg. and the administration of a 
total of 140 gm. of carbohydrate at breakfast 
and lunch, this patient developed hypogly- 

» Desoxycorticosterone acetate in oil (Percorfen) was 
supplied by Ciba Parmaceutical Products, Inc., Summit, 

N. J. 
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Fig. 2. Effect of insulin withdrawal on renal e.\'cretion of glucose, nitrogen, phosphorus and potassium 
{patient J. H. H.). Diet, gm.: carbohydrate, 220; protein, 83; fat, 117. 


cemia following the administration of 15 units 
of regular insulin (10 units prior to breakfast 
and 5 units prior to lunch). 

An interesting and unusual reaction occurred 
in thi>, patient during the initial period of in- 
sulin administration and following large sup- 
plementary injections of desoxycorticosterone 
acetate and supplementary sodium chloride 
medication. This wa^ characterized by a rapid- 
ly developing paralysis of the muscles of both 
lower legs and feet. There was no pain and no 
evidence of disturbance in sensation or reflexes. 
A provisional diagnosis of ‘low-potassium 
paralysis’ was entertained, and appeared to be 
confirmed by the low level of serum potassium 
which was observed at that time (3.46 m.eq. 
per liter) and by the striking improvement 
which followed administration of potassium 
citrate. Paralysis of this nature has been ob- 
served in a patient with Addison’s disease who 
was treated with excessive doses of desoxycor- 
ticosterone acetate and supplementary sodium 
chloride following nephrectomy (27) and in 
normal dogs receiving large doses of desoxy- 
corticosterone acetate (28). It is possible that 
in this patient the shift of potassium from the- 
serum following insulin administration in the 
presence of a high blood-sugar level (29, 30) 


may have augmented the eflfect of excessive 
desoxycorticosterone acetate and sodium chlo- 
ride therapy. 

A marked improvement in appetite followed 
the institution of Insulin therapy. Prior to the 
development of diabetes this patient’s appe- 
tite had been poor and finical. He had coa- 
sumed, by choice, a diet composed almost en- 
tirely of carbohydrate; the maintenance oi an 
adequate protein intake had been a major 
problem. Following the onset of diabetes, how- 
ever, the appetite increased and he displayed a 
fondness for fatty foods. His weight increase 
approximately 10 kg. (22 lb.) in 5 months. 

The development of diabetes mellitus in t w 
patient was accompanied by a dramatic a 
teration in personality and outlook on r ^ 
During the 4 years prior to the onset of [ 
complication, he had been noted to be a taci 
turn, shy, introverted individual who m e 
tionally limited his contacts with strangers a 
new situations to the barest possible j 

His withdrawal had been noted to be m ^ 
marked following prolonged 
times he became definitely negativistic an 
most catatonic in attitude. Since the 
diabetes mellitus, however, he has 
a considerable extent his avoidance of c a 
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1 1 ^ situations. Whereas in the past it had been 
ficult to arouse or hold his interest in any 
ivities not directly relating to himself, he 
iv displays a moderate degree of spontaneous 


husiasm. 

Despite the continued high lev'cls of blood 
;ar, this patient’s abnormal electro-cn- 
ihalographic pattern (31) has not revealed 
nificant improvement. It is possible that in 
s patient the maintenance of a high blood- 
;ar level without normal capacity to utilize 
icose may be a factor in perpetuating the ab- 
rmalities previously obseiwed. It is also pos- 
ile of course that the changes previously rc- 
rted may he permanent in nature. It is of 
erest to note that the improvement in 
j'che has not been reflected in a measurable 
eration in electro-encephalographic pattern. 
During the course of the illness, slight 
anges in the configuration of the elcctrocar- 
)gram of this patient have been noted. These 
ve been interpreted as of no clinical signifi- 
nce, however, and have shown no relation to 
e onset of diabetes mellitus. Heart size, as 
:asured by the teleoroentgenogram, has va- 
id with the patient’s clinical state and hor- 
one level, but has shown no significant al- 
ration since the onset of diabetes. 


Changes Accompanying the Administration of 
ll-Dchydro-17-Hydroxycorticostcronc 
{Compound E, Kendall) 

The administration of a single dose of 33 
mg. of ll-dehydro-17-hydro.vycorticosterone* 
(compound E, Kendall) in oil was followed by 
a striking decrease in glucose tolerance as 
measured by the intravenous glucose tolerance 
test (fig. 3). A balance study made during the 
period of compound E administration revealed 
a marked increase in glucose, nitrogen and 
phosphorus e.xcretion (fig. 4). It is also of inter- 
est to note that there rvas an increase in sodium 
and chloride e.xcretion with compound E treat- 
ment (32). No increase in potassium e.xcretion 
was observed (fig. 4), whereas a striking in- 
crease in potassium excretion accompanied in- 
sulin withdrawal (fig. 2). A decrease in respira- 
tory quotient and a striking change in basal 
caloric distribution was induced by the admin- 
istration of compound E (fig. 5). These changes 
have been compared (fig. 5) with those ob- 
served in a patient with uncomplicated Addi- 
son’s disease and a normal human subject 
treated w'ith the same quantity of compound E 
(33 mg.). In all 3 individuals there was a rise 

* Kindly supplied by Dr. E. C. Kendall of the Mayo 
Clinic, Rochester, Minnesota. 
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Fig. 4. Effect of ll-dehydro-17-h3'droxycorticosterone on 24-hour renal excretion {patient J. H. E.). 
Diet, gm.: carbohydrate, 220; protein, 83; fat, 117. Regular insulin, 8 units daity. 


in fasting blood-sugar level and a striking de- 
crease in fasting nonprotein respiratory quo- 
tient. In both patients with Addison’s disease 
there was a definite increase, following the ad- 
ministration of compound E, in basal oxygen 
consumption. This change did not occur in the 
normal subject (fig. 5). 

DISCUSSION 

A unique opportunity to study the mecha- 
nism of the alterations of carbohydrate metabo- 
lism in Addison’s disease and diabetes mellitus 
was presented by the development of the 
latter disease in a patient with Addison’s dis- 
ease who had been under careful observation 
for a period of 4 years. The earliest evidences of 
a diabetic trend in this patient were a) main- 
tenance of normal fasting blood-sugar values, 
and b) failure to develop hypoglycemia follow- 
ing intravenous administration of glucose (21). 
Later there was definite evidence of decreased 
glucose tolerance as indicated by the blood- 
sugar curve following glucose administration 
(fig. 1, year 1940). 

It has been suggested (17, 18) that the de- 
velopment of spontaneous hypoglycemia in the 
absence of adrenal cortical hormone results from 
an impairment of glu coneogenesis. Further- 
more, the relatively high nonprotein respira- 
tory quotient in patients with Addison’s dis- 


ease suggests an impaired .ability to utilizt 
(21). In the presence of combined diab 
mellitus and Addison’s disease, however, it 
pears that utilization of fat is not impai 
as at least 60 per cent of basal calories were 
rived from fat in this patient on several o 
sions. Despite the relative severity o 
diabetes, ketonuria in this patient was mini 
at all times as long as hydration was m 

tained with adequate desoxjTorticosterone 

tate therapy. It cannot be stated whet er 
absence of ketonuria reflected decreased 'e 
formation from fat and protein or increi 
ketone utilization with or without an incre< 
renal threshold for ketone bodies. Rnt 
vere ketosis has been reported in severa o 
cases of concurrent diabetes mellitus an 
don’s disease (1, 2, 3). A review of the a a 
sented, however, revealed that ^ 

observed only in the presence of dei) 
or intercurrent infection. . 

The development of diabetes 
patient enabled him to maintain hig 
sugar levels during prolonged fa.st, t 
would appear that the inability o P 
with uncomplicated Addison’s disease 
tain an adequate blood-sugar leve 
explained entirel}'’ on the^ absence ° ^ 

cortical hormone, since increase _ 
genesis was observed wdthout any 
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ting blood-sugar level and caloric distribution. 


ienal cortical hormone when diabetes super- 
ned. 

The alterations in metabolism observed in 
is patient following the administration of 33 
5- of compound E confirm the observations 
Ingle and Thorn (33) on the action of adrenal 
rtex preparations containing an oxygen atom 
C. 11. The marked increase in fasting blood- 
gar levels and increased renal excretion of 
trogen and phosphorus observed following 
ministration of this substance (fig. 4) sug- 
sts that it initiates increased gluconeogene- 
’• The alteration in the glucose tolerance 
rve following compound E administration 
ggests that this compound also inhibits glu- 
so utilization or storage. A marked increase 
the 24-hour renal excretion of sodium and 


iloride occurred. Potassium excretion, on the 
her hand, was'not altered. It is possible that 
e unchanged renal excretion of potassium 
llowing compound E therapy reflected the 
mtralizing effect of two antagonistic actions 
this hormone, a) the increased rate of potas- 
4m liberation from protein break-down, as 
'idenced by increased excretion of nitrogen 
'0 phosphorus, and b) the possible action of 
le hormone in increasing the renal tubular 
-absorption of potassium. In addition to pro- 
°fmg increased gluconeogenesis, compound 
treatment appeared to alter fat metabolism 
's patient. Fasting respiratory metabolism 
^ les indicated that a marked lowering of 
4nprotein respiratory quotient occurred, and 


lat the 


percentage of calories derived from fat 


'Creased significantly (fig. 5). A considerable 


degree of ketonuria was present following com- 
pound E therapy, whereas otherwise it was 
minimal or absent. 

Because of the high degree of insulin sensi- 
tivity which this patient presented it was felt 
that the administration of protamine zinc in- 
sulin might be unwise. With the use of regular 
insulin, it was possible to delay insulin adminis- 
tration until immediately prior to beginning a 
meal. Another mechanism which protected this 
patient against excessive administration of in- 
sulin was the return of his negativistic attitude 
when the blood-sugar level was low. As a con- 
quence of this, he refused to take or to be given 
any medication (including insulin) at this time, 
whereas he was perfectly willing to do so when 
the blood sugar was higher and his disposition 
consequently more amiable. 

SUIIMARV 

A second case of diabetes mellitus developing 
in a patient with well-established Addison’s 
disease has been described. The onset of dia- 
betes mellitus in this patient with previously 
well-controlled Addison’s disease was charac- 
terized by anorexia, loss of weight, lassitude, 
fall in blood pressure and increased require- 
ment of dcsoxycorticosterone acetate. Institu- 
tion of insulin therapy at a time when large 
doses of dcsoxycorticosterone acetate and so- 
dium chloride were being administered precip- 
itated the development of ‘low potassium’ 
muscular weakness. Regulation of diabetes 
with small doses of insulin was followed by 
striking improvement in appetite, desire for 
fatty foods, increased weight, restoration of 
blood pressure and general sense of well-being. 
Marked improvement in personality was ob- 
served in conjunction with the persistent hy- 
perglycemia. No change in the abnormal elec- 
tro-encephalogram was noted. Withdrawal of 
insulin was followed by an increased blood- 
sugar level, and an increased excretion of nitro- 
gen, phosphorus and potassium. With adequate 
dcsoxycorticosterone acetate, which prevented 
excessive dehydration, no return of ketonuria 
was observed during the aggravation of dia- 
betes induced by insulin withdrawal. The 
marked insulin sensitivity of this patient sug- 
gests that protamine zinc insulin administra- 
tion might prove to be extremely hazardous. 
The administration of a single dose of 33 mg. 
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of ll-dehydro-l7-hydroxycorticosterone was 
followed by an elevation in blood-sugar level, 
a lowering of nonprotein respiratory quotient, 
increased excretion of gliicose, nitrogen and 
phosphorus accompanied by the presence of 
ketonuria and increased excretion of sodium 
and chloride. It appears from studies on this 
patient that the inability of patients with un- 
complicated Addison’s disease to maintain an 
adequate fasting blood-sugar level is not de- 
pendent solely upon deficiency of the adrenal 
cortical hormone. 

The authors e.xpress their appreciation to Dr. John T' 
Quinby, Miss Marion J. Brian, dietician, and Mrs. Grete 
Heinemann, technician, for their assistance, and to patient 
J. H. H. for his continued co-operation throughout this study, 

REFERENCES 

1. Rhind, E. G., and a. Wilson: Diabetes mellitus 
in Addison’s disease. Lancet 2: 37. 1941. 

2. Arnett, J. G.: Addison’s disease and diabetes 
mellitus occurring simultaneous!}'; report of case. 
Arch. Ini. Med. 39: 698. 1927. 

3. Levy-Simpson, S.; Addison’s disease and its treat- 
ment by cortical extract. Quart. J. Med. New 
Series 1: 99. 1932. 

4. Gowen, W. M.: Addison’s disease with diabetes 
mellitus. Nezv England J. Med. 207; 577. 1932. 

5. Koepf, G. F., and B. D. Bowen: To be published. 

6. Unverricht, Priv.-Doz: Insulin Empfindlichkeit 
und Nebenniere. Deutsche med. Wchnschr. 52: 
1298. 1926. 

7. Rowntree, L. G., and A. M. Snell: A clinical 
study of Addison’s disease. Mayo Clinic Mono- 
graphs. W. B. Saunders Company, Philadelphia, 
1931. P. 93. 

8. Rowntree, L. G., and A. M. Snell: A clinical 
study of Addison’s disease. Mayo Clinic Mono- 
graphs. W. B. Saunders Company, Philadelphia, 
1931. Pt 95. 

9. Rogoee, j. M.; Addison’s disease following 
adrenal denervation in case of diabetes mellitus. 
J. Am. Med. /Isjoc. 106: 279. 1936. 

10. Bloomfield, A. L.: The coincidence of diabetes 
mellitus and Addison’s disease; effect of cortical 
extract on glycemia and glycosuria. Bull. Johns 
Hopkins Hasp. 65; 456. 1939. 

11. Bowen, B. D., G. F. Koepe, G. Bissell and 
D. Hall; Metabolic changes in coexisting diabetes 
mellitus and Addison’s disease. Endocrinology 30: 
S1026. 1942. 

12. McCullagh, E. P.: Two cases of diabetes mel- 
litus, one with myxedema and one with Addison’s 
disease. Cleveland Clin. Quart. 9: 123. 1942. 

13. Crook, A. C., and D. S. Russell: Pituitary gland 
in Addison’s disease. J. Palh. and Bad. 40; 255. 
1935. 

14. Allen, F. N.: Association of diabetes mellitus 
with Addison’s disease. Proe. Stajj' Meet., Mayo 
Clin. 5: 349. 1930. 


15. Brookfield, R. W., and H. V. Corbett; 
betes mellitus in association with degeneratio 
the suprarenal glands. Brit. M. J. 1: 231.1 

16. Umber, F.: Insulin therapy of diabetes con 
cated by Addison’s disease. Med. KUn. 24:8, 1 

17. Evans, G.; The adrenal cortex and endogei 
carbohydrate formation. Am. J. Physiol. Ill- 
1936. 

18. Long, C. N. H., and F. D. W. Lukens; 
effects of adrenalectomy and hypophysedi 
upon experimental diabetes in the cat. /. fi 

63: 465. 1936. 

19. Long, C. N. H., B. Katzin and E. G. Frv: 
adrenal cortex and carbohydrate metabo! 
Endocrinology 26: 309. 1940. 

20. Lusk, G.; Animal calorimetry; analysis of 
oxidation of mixtures of carbohydrate and 
A correction. J. Biol. Chem. 59 : 41. 1924. 

21. Thorn, G. W., G. F. Koepe, R. A. Lews 
E. F, Olsen ; Carbohydrate metabolism in A 
son’s disease. J. Clin. Investigation 19: 813,1' 

22. Fiske, C. H., and Y. Subbarow: The colorimi 
determination of phosphorus. J. Biol. Clicin. 
375. 1925. 

23. Folin, 0.: A manual of biological ckmis 
Determination of potassium in urine (Fiske 
Litarazek). 5th ed, D. Appleton-Centur)' C 
pany. New York, 1934. P. 239. 

24. Dregass, M.: Eine Einfache Titrornetrische i 

Gravimetrische. Methode zur Bestimmung 
Natrium in Biologischem Material. Bicd 
Ztschr. 303: 69. 1939. . , 

25. Schales, 0., AND S. S. ScHAtp: A simple 
accurate method for the determination ot erne 
in biological fluids. J. Biol. Chem. 140 : 879 1. 

26. Folin, 0., and H. Malmros: An improved t 
of Folin’s micro method for blood sugar e 
minations. J. Biol. Chem. 83: 115. 1929. 

27. Thorn, G. W., and W. M. Firor: pesoxywi 
sterone acetate therapy in Addisons if 
Clinical considerations. J. Am. Med. Assoc. 


2517. 1940. ^ 

Kuhlman, D., C. Ragan, J. W. Ferrebee,R 
Atchley and a. F. Loeb; Toxic e - 
desoxycorticosterone esters in dogs, octe 
496.1939. „ 

Harrop, G. a., Jr., and E. M. 

participation of inorganic substances i 
hydrate metabolism. J. Biol. Chem. ■ ■ 
Kerr, S. E.: The effect of insu*'" t 
createctomy' on the distribution of ph^^P -o. 
of potassium in the blood. J • Btol. C te 

1928, p -Ilf 'Jho 

Hoffman, W. C., R. A. Lewis and u- ■ 

The electro-encephalogram in 

Bull. Johns Hopkins Hasp. 70; 335. 1 • , ^ 

Thorn, G. W., L. L. Engel and F- 

The effect of 17-hydroxycorticosteronean 

adrenal cortical steroids on sodium 
e.xcretion. Science 94: 348. 1941. .-narisor 
Ingle, D. J., and G. W. Thorn: A compjj^^ 

the effects of ll-desoxycorticosteron 

17-hydroxy-ll-dehydrocorticosterone jp 

pancreatized rats. Am. J. Phystol. 


)iabetes Mellitus Associated with Hirsutism 
nd Unusual Insulin Resistance 


CASE REPORT 

L Pullen, IVI D , and 
A Sodeman, M D 

om the Department of Medicmc and 
ewilivc Mcdictne, Tulane Unttcr 
) oj Louisiana, and Chanty Hospital 
Louisiana, Neu Orleans, Louisiana 


HE ASSOCIATION in women of diabetes 
melhtus and beards was first described 
by Achard and Thiers (1) in 1921 Since 
at time much interest has developed in clini- 
l pictures displaying these among other sy mp- 
ms, and considerable controversy has arisen 
ncerning the etiologic factors underlying 
ese findings The following case report not 
ily demonstrates the problems m diagnosis 
It unusual features m carbohydrate tolerance 
T^ell 

CASE REPORT 

JLE, a. 58 year old Jewish ^\ldo\\, para 
IH), ttas first seen in the Metabolic Clinic of Charity 
aspital on Sept 17, 1937 The presence of gljcosuna 
id a blood sugar of 275 mg per cent led to a diagnosis 
diabetes melhtus The patient was regulated on 20 
Ills of regular insulin once daily, but the insulin re 
iirements as denoted by glycosuria and hyper 
jcemia, gradually rose until, in 1940, the patient 
is takinga total dosage dailyof 260 units of crystal 
insulin She was then changed to a combination of 
otamine and crystalline insulin totalling 190 units 
Later she was maintained on the unusually high 
‘sage of 195 units of protamine insulin daily, which 
is continued until she was admitted to the hospital 
1 March 16, 1942, for re evaluation of the virilizing 
ndrome and of the diabetes mellitus Throughout 
IS period in the clinic she was maintained on a diet 
1330 calories with 150 gm of available glucose Per 
itent glycosuria and frequent mild acetonuria were 
I ed, but no symptoms of diabetic acidosis ever de 
• oped The decreasing carbohydrate tolerance, as 
■ ermined by standard glucose tolerance tests, is 
’^liy shown m figure 1, which reveals the prog 
U942 mellitus in the period from 1940 

Keceued for publication April 6, 1943 


At the time of admission to the hospital on March 
16, 1942, the patient (fig 2-4) manifested vinlism, 
hypertension, plethoric facies, obesity confined chiefly 
to the torso, amenorrhea, genital regression — all of 
several years’ duration — and diabetes mdlitus which, 
as noted above, had been observed for 5 y ears Family 
history, developmental history and past history were 
non contributory Menarche ocurred at 18 years, 
periods were regular every 28 days, with 3 days of 
scant flow Dysmenorrhea had occurred occasionallv 
on the day preceding onset of menstrual flow Meno 
pause occurred at the age of 35, presumably of physi 
ologic origin The patient was married at the age of 
32 Libido and sexual compatibility were apparently 
present No pregnancies resulted Her husband was 
killed when the patient was 44 years old The patient 
stated that she had always been chubby and short and 
that «ome hir«utism dated since early childhood She 
«havcd her face two or three times weekly and, in 
her opinion, the degree of hirsutism had not deepened 
recently Patient did not tire easily perspired freely 
and had oily hair She had never taken anv endocrine 
preparations other than insulin 

A general endocrine survey was made The patient 
was a short, obese, white female of age 58 A blood 
pressure of 140/80 mm Hg was recorded At times it 
reached 190/100 The obesity was symmetrically dis 
tributed with a tendency to greater distnbution on the 
trunk than on the extremities Skin was moderateh 
oilv and of a reddish hue, but was judged to be of nor 
mal texture and consistency The thyroid gland was 
slightly palpable Considerable hirsutism was present 
on lips, face, trunk, back, sacral area and extremities 
A definite pubic escutcheon of the masculine type was 
noted with a ndge of coarse black hair extending to 
the umbilicus The hair in general was wiry, dark and 
luxuriant in growth No striae were noted Breasts 
were poorly developed with considerable fatty tissue 
and scant glandular tissue The vaginal and rectal 
examinations revealed the pubic hair as described 
above, very small labia minora, diw , non succulent 
vaginal mucosa partially atrophic vaginal canal ad 
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mitting one finger with ease, small, freely movable 
cervix and uterine body, and normal adnexa. The 
clitoris was not hypertrophied. 

In an effort to demonstrate an etiologic basis for 
the above manifestations, the following studies were 
instituted: lateral view of the sella turcica, visual fields 
and eye grounds, roentgen views of skull and vertebrae 
for evidences of osteoporosis, chest film, basal meta- 
bolic determinations, excretory urography, peri-renal 
insufflation. No abnormalities were revealed. Basal 
metabolic determinations varied from -}-10 to -1-14. 
Blood cholesterol was 232 mg., urea 15.7 mg.; CO 2 
combining power of the blood ranged from -42 to 56 
vol. per cent on 11 consecutive determinations. Urinal- 


Voliji:; 

cially before the noon meal. The early morning spec 
men of urine usually manifested a 1 -f reaction i- 
glucose. 

In view of the presence of disturbed carbohyd 
metabolism and the lack of a definite etiologic b 
for the clinical picture, roentgenologic therapy to 
pituitary gland was considered. Throughout thepei 
from April 6 to April 27, 1942, the patient receive 
total of 2400 r. applied through two lateral portal; 
glucose tolerance curve was established prior to 
irradiation and repeated at the conclusion of then 
(fig. 1). At the conclusion of the roentgenologic tre 
ment, no change was noted in the daily glycosuria 
acetonuria had been definitely^ reduced to an a 



Fig. 1. Standard glucose tolerance tests in 58-year-old woman with diabetes mellitus, virilism 

and resistance to insulin. 


j'sis showed glycosuria and occcasional mild acetonuria, 
but revealed no evidences of kidney impairment. 
Hematologic studies were within normal limits. No 
hormonal titrations were made. 

A series of metabolic observations concerning the 
diabetes mellitus were recorded and all insulin was dis- 
continued. At that time the patient was taking 195 
units of protamine zinc insulin daily. The diet of 1330 
calories was continued. There was very^ little effect 
from the discontinuation of the insulin. During the 
following 12 days, the patient spilled 1 4 - and 2 4- sugar 
qualitatively. On March 28, 1942, the diet was in- 
creased to 174 gm. of available glucose with 1610 cal- 
ories and maintained at that level for the remainder of 
her stay in the hospital. Whereas traces of acetone had 
been noted three times during the preceding 12 days, 
the increase in diet resulted in a more frequent positive 
reaction for acetone without clinical acidosis, accom- 
panied by a 34 - and 4-1- reaction for glucose, espe- 


sional trace of acetone at intervals of once eveo 
3 weeks. No untoward clinical reactions 

served. i,,rredk‘' 

On April 30, 1942, the patient was g , 
the hospital on a diet of 1610 calories an ,j],f 
The patient has been seen at P®” , (olerjs'' 
the Metabolic Clinic since that date. G - j, p 
curves were repeated on Oct. 6, 1942, an 
1943. Acetonuria has been very infrequ 
glycosuria has been recorded on .i.JiflV- 

urine specimens. On Oct. 6, 1942, the pa 1 ^ jt; 

increased to 200 gm. of available 
calories daily and has been at that leve . ^ j,. 
Her weight is now stabilized and 
clinically well. 

discussion 

The data derived from this ffrjfs 

present-day criteria for the diagi^® 
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Frcs. 2, 3, 4 Appearance of 58-year-old woman with diabetes me’htus, virihsm, plethonc faaes 
and obesity confined chiefly to the trunk 


betes mellitus. However, the role of mal- 
ction of many organs, especially the hypoph- 
i, thyroid, liver, and adrenals as well as the 
icreas, in the disturbance of carbohydrate 
tabohsm which is interpreted as diabetes 
uclhtus, demands an evaluation of the diabetic 
Jatient from the standpoint of evidence of 
hsease in these organs. 

In 1932 Cushing (2) described the syndrome 
-ommonly called pituitary basophilism The 
dinical characteristics of this syndrome, as 
lescribed by Cushing, are as follows: a rap- 
dly acquired and often painful obesity limited 
;hiefly to the face, neck and trunk, but usually 
^'Paring the extremities, producing the so-called 
buffalo type’ of obesity, cervico dorsal ky- 
phosis, occasionally with a decrease in stature, 
regression of the sexual organs in women with 
Jssociated amenorrhea, sterility and loss of 
hbido; hirsutism, in particular on the face and 


trunk, resembling somewhat a masculine distri- 
bution of hair; a dusky, plethoric appearance 
of the skin, often with purplish striae on the 
lower part of the abdomen and medial aspects 
of the thighs, and occasionally accompanied by 
acrocyanosis and ecchymosis of the extremities; 
facial changes which make the eyes appear 
small and slit-like, producing the so-called ‘pig 
eyes’, hypertension, polycythemia; glycosuria; 
osteoporosis, particularly of the vertebrae, re- 
sulting in vague lumbosacral pains, and, if the 
carbohydrate tolerance is sufficiently disturbed, 
the clinical features of diabetes mellitus, such as 
fatigability and muscular weakness, polypha- 
gia, polyuria, polydipsia, hypercholesterolemia, 
dryness of skin, and visual disturbances result- 
ing from alterations in water balance. Two of 
the 14 verified cases reported by Cushing (3) 
occurred in men. 

Although this syndrome has been widely rec- 
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ognized, its cause is determined with difficulty 
and, in individual cases, it is frequently im- 
possible to establish the etiologic factor. Cush- 
ing (2) believed that this typical syndrome was 
associated with basophilic adenomata of the 
pituitary gland. Pardee (4) noted hyperplasia 
instead of adenomata, and Fuller (5) observed 
the association of the syndrome with a chromo- 
phobic adenoma of the pituitary. Susman (6) 
discovered non-clinical basophilic adenomata 
of the pituitary in 3 per cent of routine au- 
topsies, 

Moehlig and Bates (7) advanced the theory 
that the primary pathologic disturbance existed 
in the adrenal cortex and that basophilic infil- 
tration in the pituitary gland was secondary. In- 
deed the clinical features of the syndrome have 
been related to adenomata, carcinomata and 
hyperplasia of the adrenal cortex by Turney 
(8), by Kepler and group (9), by Hare and asso- 
ciates (10), by Calder and Porro (11), by Op- 
penheimer and co-workers (12) and others. 
The studies of Long (13) and others have shown 
that the adrenal cortical hormone promotes 
gluconeogenesis and the conversion of proteins 
into sugar. From these observations, Albright 
and co-workers (14) suggest that the diabetes 
mellitus of Cushing’s syndrome may be as- 
cribed to hypergluconeogenesis. 

Although Calder and Porro (11) attached 
significance to hypertrophy of the clitoris as 
being suggestive of the adrenal form, Oppen- 
heimer and Silver (15) concluded that there 
were no clinical findings by which patients with 
Cushing’s syndrome due to pituitary basophi- 
lism could be distinguished from those in whom 
the syndrome was due to adrenal cortical in- 
volvement. Metabolic studies have yielded few 
significant data. Hormonal titrations of blood 
and urine have been investigated extensivelj'-, 
but, by themselves, do not permit accurate dif- 
ferentiation. In general, increased androgenic 
values (17-ketQsteroids) of the urine accompany 
the syndrome (14, 16, 17, 18, 19, 20), the chief 
androgen excreted appearing to be dehydroi- 
soandrosterone derived presumably from the 
adrenal cortex (20). The differential diagnosis 
of Cushing’s syndrome has been reviewed in 
detail in a recent article by Dorfman, Wilson 
and Peters (16). 

The present patient showed many of the 
findings characteristic of Cushing’s syndrome — 


Voloc' 


obesity, changes in the sex organs, hirsutisi 
plethoric appearance of the skin, hypertensio 
and a disturbed carbohydrate metabolism. D 
calcification of bones, polycythemia,striaeat 
severe hypertension are lacking Although t! 
absence of the latter findings does not exch 
the diagnosis of Cushing’s syndrome, the i: 
completeness of the picture, together with tl 
absence of evidence of enlargement of thep 
tuitary or adrenal glands, makes the diagnos 
a doubtful one. It is possible that in the fuk 
the patient may develop added findings whit 
will make the diagnosis of Cushing’s syndroa 
conclusive. Such evidence, or histologic std 
of the gland, would be necessary for final di 
cision. 

Virilizing phenomena may be related to otk 
disturbances. Leyton, Turnbull and Bratto 
(21) observed such findings in a patient will 
carcinoma of the thymus. Silver (22) adde 
pineal tumors. R. Meyer and others have em 
phasized the association of virilizing phenom 
ena, without hypertension and metabolic diJ 
turbances, with arrhenoblastoma of the ovai) 
The present case does not seem to fit into aa; 
of these categories. 

Hirsutism with or without obesity occurs! 
a considerable number of patients on the baa 
of hereditary or unknown causes. No hereditan 
factors were found in the case of our patiMj 
Unknown causes undoubtedly include hot 
adrenal and pituitar}'- disturbances in v’bjc 
criteria for diagnosis are inadequate. The fan ) 
carbohydrate tolerance favors such a possi > 
ity. Through the work of Houssay it is 
known that the anterior pituitary gbnd 
exert amarkedinfluenceon carbohydratemeta^ 
olism. Extracts of the anterior pituitary 


have produced diabetic states in 
perimental animals and anti-insulin aci'L 
has been found in the urine of Y.e- 

Cushing’s syndrome with diabetes (23). 
philic adenomata of the anterior pitn't^P _ 
sometimes associated with diabetes me 
A most interesting and striking 
our patient is the effect of insulin on the is ^ 
ance in carbohydrate metabolism, 
this patient to receive 260 units of crysta 

sulin daily without any particularly pmn 
effect upon the carbohydrate meta ^ 
without the development of insulin re 
has been interpreted as a state o ms 


normal 
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-sistance. Just as striking was the lack of change 
‘‘in carbohydrate metabolism with discontinua- 
tion of the insulin. Unfortunately no insulin 
-sensitivity test, such as described by Hims- 
worth and Kerr (24), was made. These workers 

■ also found insulin insensitive types of diabetes 
' in two patients with Cushing’s syndrome. In 

one, roentgen irradiation of the pituitary region 
'.was followed by clinical improvement as well 
' as improvement in the patient’s sensitivity to 
r insulin. Fraser, Albright and Smith (25) also 
rfound the hyperglycemia of Cushing’s syndrome 
r:resistant to insulin therapy. Himsworth and 
"Kerr noted further that insulin-insensitive pa- 
.-tients fall, in general, into a clinical group dif- 
ferent from that of the insulin-sensitive cases. 
■"Insulin-sensitive diabetic patients tended to be 
relatively young, thin, with normal blood pres- 
,'sure and arteries, easily developing ketosis and 
-marked reactions to insulin. The insulin-insen- 
- sitive group was older, obese, hypertensive and 
r arteriosclerotic. They tolerated over-dosage of 
dnsulin well without hypoglycemic symptoms 
.and rarely developed ketosis. Certainly our 
patient had these latter characteristics. Hims- 
worth and Kerr interpreted their data on the 
• glucose tolerance and the insulin glucose tests 
,.to indicate that insulin-sensitive diabetes re- 
^ suited from lack of insulin while insulin-insen- 
, sitive diabetes resulted, not from lack of in- 
. sulin, but from impaired action of insulin. These 
.. patients have a number of characteristics in 
common with the obese 'diabetics’ described by 
' Newburgh (26). 

The mechanism of insulin insensitivity is not 
understood. The possible role of the anterior 
,, pituitary gland has already been mentioned. 

The frequent development of insulin resistance 
^ with infection and other conditions (24) has led 
^ to the idea that endogenous insulin production 
by the pancreas is diminished. Greene, David 
, and Johnston (27) have shown that this con- 
, rept is not necessary for the explanation. They 
^ depancreatized dogs and stabilized them on 
diets and insulin. Varying degrees of insulin re- 
, f’^fdnee developed from injections of bacteria, 
, irritating substances, and, in one instance, spon- 
taneously. Since no endogenous insulin was pro- 

■ uuced in these animals, endogenous insulin 
wuld not enter into the explanation of insulin 
resistance. A reduced effectiveness of insulin, 

' mechanism not yet determined, obviously was 


the cause. 

In instances in which the causative lesion 
cannot be definitely demonstrated for Cushing’s 
sj'ndrome, Freyberg, Barker, Newburgh and 
Coller (28) recommend irradiation of the pitui- 
tary gland, a view shared by Bromley (29) and 
others. As a result of our failure to demonstrate 
a definite etiologic basis for the syndrome in 
this patient and because of the possibility that 
pituitarj' disease might play a part in its devel- 
opment, roentgenologic therapy was applied to 
the pituitary gland. From a study of figure 1, 
it rvill be observed that a gradually increased 
impairment of carbohydrate tolerance existed 
in this patient throughout the period from 1940 
to the time of admission to the hospital in 1942. 
The clinical demands for increasing dosages of 
insulin may be used partially to substantiate 
this view, although the insulin resistance inter- 
feres with this interpretation. 

Following roentgenologic therapy to the pi- 
tuitary gland, two observations by standard 
glucose tolerance tests in the past 10 months 
have revealed definite improvement in the car- 
bohydrate tolerance. It is to be recalled that no 
insulin has been given during the past year. 
Qualitative and quantitative observations of 
glycosuria and acetonuria over this period of 
time have supported this assumption. Some of 
the improvement in the carbohydrate tolerance 
may have resulted from, or be related to, the 
fact that the patient e.xperienced a consider- 
able weight loss for 6 months following roentgen- 
ologic therapy, in spite of the fact that the diet 
had been increased gradually to 1940 calories 
from 1330 calories, which had been maintained 
throughout the preceding 5 years without ef- 
fect on weight. 

In the past 3 months, the patient’s weight 
has been stabilized. It is not clear whether the 
weight loss resulted from direct improvement 
as a result of roentgenologic therapy to the pi- 
tuitary gland or whether the sudden cessation 
of insulin may have prompted it. Evidence 
against the latter view is found in the fact that 
the carbohydrate tolerance, as measured by the 
glucose tolerance test, appears to be definitely 
improved. Additional objections to acceptance 
of the apparent improvement in the carbohy- 
drate tolerance of this patient as a consequence 
of roentgenologic therapy of the pituitary gland 
lie in the facts that no definite diagnosis of pi- 
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tuitary basophilism can be established and that 
the diabetes mellitus is not cured, but only im- 
proved. Whether the patient would have mani- 
fested similar findings without any roentgen- 
ologic therapy to the pituitary gland, or whether 
additional roentgenologic therapy is indicated 
with the hope of further improving the car- 
bohydrate tolerance, is conjectural. Certainly 
no other evidences of improvement of the find- 
ings other than carbohydrate tolerance and 
weight loss have been noted. 

SUMMARY 

A patient exhibiting hirsutism and disturbed 
carbohydrate metabolism has been presented 
with the purpose of emphasizing the protean 
picture of disease encompassed b)^ these find- 
ings, the pluriglandular aspects of diabetes 
mellitus, a remarkable degree of insulin resist- 
ance and 'indifference,’ and the apparent im- 
provement in carboh5'^drate metabolism that 
may follow irradiation of the pituitary gland in 
carefully selected cases. 

The authors wish to express their appreciation to Dr. 
Manuel Garcia of the Department of Radiology, Tulanc 
University and Charitj'’ Hospital of Louisiana at New Or- 
leans, for his kind cooperation in the roentgenologic therapy 
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Serum Phosphatase Activity in 
Hyperparathyroidism 
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NTEREST in the metabolism of phosphorus 
and particularly the relationship of inor- 
ganic phosphate to phosphoric esters has 
leen steadily increasing since Grosser and 
fusler (I) discovered that hydrolysis of such 
sters in the animal organism is governed by 
n enzymatic system. 

Although phosphatase activity is e.xhibited 
ly a variety of tissues, the greater part of in- 
'estigative work has been centered on the r61e 
ihosphatase plays in the metabolism of bone, 
t has been determined that the phosphatase 
evolved shows optimum activity at pii 9 to 
'•5, and thus might properly be termed alkaline 
ihosphatase. 

Quantitative phosphatase studies on tissue 
nay be made by various means such as specific 
taining technique and tissue e.xtraction. While 
uch procedures permit excellent comparative 
tiidies on specific tissue, they are not generally 
idaptable for clinical laboratory work due to 
he inaccessibility of most of the tissues in- 
'olvcd. However, marked variations in local 
ihosphatase activity are commonly reflected in 
he phosphatase content of the serum, and its 
[uantitative determination in whatever arbi- 
rary units one may choose may be of consider- 
ible significance in the diagnosis of a number 
if clinical disorders. 

ft is interesting to speculate on the source of 
he phosphatase in serum. Bone most likely 
’Upplies the major part since an appreciable 
eduction does not occur after the removal of 
ither organs containing phosphatase. More- 
Robison (2) has found that phosphatase 
ictivity is high in growing bone and cartilage. 


Markedly increased osteoblastic activity may 
reflect itself in correspondingly increased phos- 
phatase levels in the serum. Kaj' (3) and many 
other workers have recorded quantitative serum 
phosphatase determinations in a number of 
bone diseases, including metastatic carcinoma 
to bone from various organs. 

Davies (4) demonstrated in liver and spleen 
the presence of a different phosphatase with an 
optimum pH of approximately S. This phospha- 
tase has been generally termed ‘acid’ in con- 
tradistinction to the ‘alkaline’ phosphatase 
previously observed. Its physiological action 
has not been definitely determined. Among 
other organs rich in acid phosphatase the pros- 
tate has assumed great importance since the 
discovery that disseminated carcinoma of this 
gland is frequently attended by high acid phos- 
phatase levels in the blood. Huggins and 
Hodges (5) have used phosphatase determina- 
tions as a quantitative measure of neoplastic 
activity of prostatic cancer as affected by sex 
hormones. At the present time a serum-acid- 
phosphataSe value exceeding 10 King and 
Armstrong units is usually considered diagnos- 
tic of carcinoma of the prostate with skeletal 
metastasis. It should be emphasized that sig- 
nificant increases in blood phosphatase do not 
occur while the neoplastic growth is confined 
within the gland itself. 

In view of the high content of acid phospha- 
tase in the normal prostate, it is logical to as- 
sume that the source of the increased acid phos- 
phatase in blood in disseminated carcinoma of 
the prostate is metastatic prostatic tissue. That 
other sources of acid phosphatase in blood e.xist 
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is evident from the fact that it is present nor- 
mally in small amounts. Gutman and Gutman 
(6) investigated acid and alkaline phosphatase 
activity in a number of miscellaneous diseases 
including many with marked elevation of alka- 
line phosphatase. In their series of cases only 
patients with carcinoma of the prostate with 
bony metastases exhibited high acid phospha- 
tase in the blood. 

Within the last year we have had the oppor- 
tunity to study an 18-year-old girl suffering 
from hyperparathyroidism due to a solitary 
adenoma of a parathyroid gland. The diagnosis 
was confirmed by microscopic examination of 
the adenoma following its surgical removal. 
The alkaline phosphatase values in the serum 
were very high and increases in the acid phos- 
phatase levels of a magnitude hitherto only 
reported in disseminated prostatic carcinoma 
were present. To be certain that the increases 
really represented a ‘peak’ in the acid range, 
we determined the phosphatase activity by the 
King and Armstrong (7) method at pH of 4, 5, 
6, and 9.5. 

The following values given in King and Arm- 
strong units were found: 


Table 1. Phosphatase activity in serum or 

PATIENT IVITH SOLITARY ADENOMA OF A 
PARATHYROID GLAND 


pH’ 

4 5 6 9.5 


Dec. 4, 1941 

7.5 1 

1 12.5 ! 

1 9.0 

1 n 

Dec. 8, 1941 

Surgical removal of adenoma 

Dec. 18, 1941 

8 

15.5 

5.5 

129 

Jan. 13, 1942 

2.0 

6.0 

1.0 


Jan. 15, 1942 

1.5 

5.0 

1.5 

56 

May 2, 1942 


3.0 


11 


' The buffers used in the acid range were acetic arid 
sodium acetate mi.xtures while the alkaline buffer was tki 
original King and Armstrong sodium barbital solution. 


This study shows that pathological condi 
tions aside from disseminated prostatic card 
noma may produce considerable increases ir 
the acid phosphatase activity in blood. 
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^elanotropic Hormone and Vitiligo 

eport of Eleven Cases 


C IvInSSTO rOURNlER, J. M. Cervino and 
Conti 

om the lusliluto de Endocntwlogta 
Monlciidco, ^fo}ltclidco, Uruguay 


HE PITUITARY gland produces a melano- 
tropic hormone which is responsible for 
the color of the skin in batrachians. This 
ct, together \\ith the observation in 1937 of 
’schromias in a number of cases of both hy- 
»pituitarism and hyperpituitarism^ has led to 
e investigation of the possible effect of a mel- 
lotropic hormone on vitiligo 
Successful results were obtained in 1938 by 
e local application of the purified injectable 
eparation of the melanotropic hormone in a 
tient with vitiligo (1) and in 19-1-1 in two 
3re cases of vitiligo treated in the same man- 
r(2). 

The purpose of this report is to review these 
ses to which are added 8 additional patients 
The results of therapy were good in 5 of the 
new cases and no appreciable change was 
'ted in the remaining 3. The beneficial effects 
nsisted of a striking reduction in the area of 
e leucoderma without complete restoration 
normal These patients are still under treat- 
ent 

Treatment was started by giving local in- 
idermal injections, 400 frog units twice a 
'Ck but the changes produced in areas of 
hligo remote from the point of injection 
ovved that the hormone also had a general 
bon at the dosage given. 

CASE REPORTS 

Case 1 J j 5 ^ Neither the family 

r personal history was pertinent Vitiligo was the 
'Cl complaint, the discoloration first appearing over 
c scrotum about 5 years ago, there being no emo- 
>nal stress or other cause associated with it Within 6 
cnths other patches appeared at both wnsts and 
onj he forehead near the hair line (fig 1) Treat- 

for publication April 26, 1943 
J V® |"Jbiors mentioned the names of Maranon, Richet, 

> Wetter and Barry, but gave no references 


ment was instituted with the melantropic hormone by 
intradcrmal injections twice a week at the left wrist 
After 4 months the areas of discoloration on the fore- 
head began to contract and a >ear after the institution 
of therapy had entirely disappeared (fig 2) The other 
areas of vitiligo changed but little. 

Case 2 A E de M , female, aged 33 The family 
history' was unimportant The patient had been rather 
fat as a girl, as an adult the weight has been consist- 
ently about 80 kg (176 lb) The patient described 
nervousness and numbness about different parts of 
the body since she was 12 years old She was first seen 
in the clinic late in 1941, (fig 3) complaining of vitiligo 
over the face, chest and back and some scattered 
patches over the abdomen and legs The patches first 
developed on the back 4 5 years ago, following this 
they appeared on the face, and shortly after on the 
chest, abdomen and legs The melanotropic hormone 
was injected intradcrmaUy into the frontal patch twice 
a week for 4 weeks Because of pam produced by this 
treatment one injection per week was made into the 
arm The patches on the face soon began to disappear 
following therapy, and they are almost absent at pres- 
ent (fig 4) The largest area of leukoderma on the back 
IS now about one half of its original size and the remain- 
ing patches have improved to the same degree 

Case 3 N M , male, 50 years old There was no 
family history of vitihgo A sister and an aunt have 
diabetes The personal history appeared irrelevant 
Vitiligo was the chief complaint, discoloration having 
appeared suddently about 3 years ago No mention 
was made of actual emotional stress or worry The dis- 
ease ran a rapid course and within a week was estab 
hsed on the forehead, face and right side of the neck 
A month later small patches began to appear on the 
body and limbs The patient tried unsuccessfully sev- 
eral topical treatments for 7 months He then came 
under our observation and therapy with the melano 
tropic hormone was instituted consisting of two weekly 
injections for 6 months, following which the patches 
on the face apparently improved After two months 
the treatment was reduced to a single injection 
weekly The patient has been so treated for 2 \ ears and 
the areas involved have greatly improved, especiallv 
the patches on the face (fig 5 and 6) 
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Case 4, V.P., female, aged 15. The family history 
was unimportant. The patient was of a nervous dis- 
position and reported an increased thirst and sweating, 
and a sensitivity to cold. She had flat feet. The patient 
has had vitiligo since the age of 5, when the disease 
first appeared on both knees with no apparent cause. 
Following this, it involved the skin over the ankles and 
finally of the groin by the time she was 8 years old. 
There has been little progression of the disease in the 


patch in the right cervical region. There is no hwor, 
of emotional shock at the time. The whitish area re 
mained unchanged for 4 years at the end of irhid 
time it began to increase in size while nen oncj ap- 
peared on the right side of the nape of the ned LrJ 
intradermal injections of concentrated melanotropi 
preparation containing 2500 frog units per cc nere 
then given twice a week into the original patch nhicl 
showed a slight decrease in size after the fourth injec 



Fig 1, 2. Case 1, aged 18. Vitiligo of 4 years’ duration on forehead Melanotropic hormone tnicean 
produced improvement within 4 months Figure 2 made at end of 1 year of therapy. . , j 

Fig 3, 4. Case 2, aged 33 Vitiligo of 4 years’ duration, treatment w ith melanotropic hormone insu 
Figure 4 shows appearance of patient at present time. „ „ 

Fig. 5, 6 Case 3, aged 50. Vitiligo of 3 years’ duration. Melanotropic hormone therapy for z J 
Figure 6 show s appearance of patient at present time. 


last 7 years, with the exception of a few single patches 
on the hands, neck and angles of the mouth. Therapy 
with melantropic hormone was instituted nearly 2 
years ago, about 120 treatments having been given 
during this time and consisting chiefly of local intra- 
dermal injections twice a week into the skin areas over 
the knees. These areas have improved in appearance; 
the small patch on the neck has disappeared and the 
tint of the few whitish areas still present is less in- 
tense. The disease as a whole has ceased to advance. 

Case 5. Y.S., female, age 20. The patient has a 
sister aged 16, with patches of vitiligo. Vitiligo first 
appeared in F.5 at the age of 13 in the form of a small 


1 . Following this, the area remained unc 
for 5 months in spite of constant therapy, , 
eveloped a pinkish hue. Treatment na 
a month and then resumed at a dose o 
,s twice a week for 4 months At presen , 
urther improvement has been noted. 

:asc 6. J.M , male, aged 40. The 
d history wmre irrelevant. The g la,! d 

1 nervous. Vitiligo has been . -about tk 

■s, having first appeared as small pat 
;r corner of both eyes. The skin in\ol'^' 

adjacent areas ^he rsvitihgo’’' 

it 5 years later. During the past 3 > 
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appeared on the louver limbs At that time treat arms, hands, neck, chest and abdomen Both the onset 
t ^ith the melanotropic hormone i\as instituted and the rapid spreading of the disease for the last 3 

dosage of 2 weeU> injections of 400 frog units jears have had a background of emotional stress and 

i, 50 injections \scre thus given into the arm, \Mth strain Treatment has been given for a year, consisting 

e intervals of rest betneen the senes To date of two ncckly injections of the melanophore hormone, 

e has been no inpro\cmcnt in the existing lesions, 400 frog units each, into the inner aspects of both 



Pig 7,8 Hands of 26 year old female nith vitiligo of 5 j ears’ duration Treatment ^ith melantropic 
hormone for 2 years Figure 8 shows hands of patient at present time Case 7 

Pig 9 10 Handsofl6 y ear old female w ith vitiligo of 3 months’ duration Disease said to ha\ e appeared 
foUowing severe attack of influenza Figure 10 shows appearance of hands 4 months after institution of 
therapy with melanotropic hormone Case 8 

Pic 11,12 Case 11, male, aged 7 5 years Vitiligo of 2 months’ duration Figure 12 shows appearance 
alter 10 months of treatment with melanotropic hormone No relapse has occurred 4 5 years after cessation 
01 therapy 


no new patch has appeared during the 10 month arms The only positive result to be reported is a slight 
hd of treatment, and the vitiligo already present change about the patches on the hands (fig 7 and 8) 
not extend The vitiligo is no longer progressing 

^ j female, aged 26 The patient gave a Case S female, aged 16 The paternal 

Gnal history of nervousness and irritability Five grandmother had vitiligo The patient sought medical 
3go she first became aware of small discolored advice because of vitiligo on the hands which was of 
under the angles of the mouth Areas 3 months’ duration A month after the onset of the 
piebald skin subsequently appeared on the fore disease patches began to appear also on the legs 
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There was no connection with emotional factors. The 
statement was made that the disease followed a severe 
attack of influenza. Treatment was begun by ioniza- 
tion of the melanotropic hormone through the skin 
of both hands (3 weekly treatments with a current of 
8 milliamperes for one-half hour). Apparent improve- 
ment was noted a month later. Therapy was continued 
for 3 months. The results of treatment in this patient 
can be seen in figures 9 and 10. Treatment was then 
discontinued because the patient left this country. 

Case 9. O.C., female, 12 years old. The personal and 
family history were irrelevant. Vitiligo of 6 months’ 
duration appeared coincidentally with the secondary 
sfex characteristics. The patient exhibited a large patch 
on the right side of neck. There was another small area 
of vitiligo 2 cm. wide at the nape of the neclc. Treat- 
ment was begun by giving two fresh bovine hypophy- 
ses daily and orally. Such treatment was continued for 
14 months at the end of which time the cervical patch 
was approximately one-half of its former size, while 
the nuchal patch still persisted. Local intradermal in- 
jections of the melanotropic hormone were then given, 
200 frog units once or twice a week for 20 months, 
during which time 94 injections were administered in 
all. Definite improvement was attained. The cervical 
patch became a small irregular blotch showing a num- 
ber of tiny circular specks recently pigmented. The 
nuchal patch disappeared entirely. 

Case 10. R.D. de U., female, aged 24. The family 
and personal history were irrelevant. Vitiligo in the 
past 7 years had spread almost over the entire body. 
The onset of the disease was associated with an intense 
emotional shock, its course was slow but increasing. 
The vitiligo suddenly became worse during the pa- 
tient’s only pregnancy, when it involved formerly 
healthy regions. The last patches to appear affected 
the face (chin and around both eyes). The melano- 
tropic hormone was injected intradermally at a dose of 
200 frog units twice a week with intervals of rest. The 
patient had a total of 72 injections in a year ; these were 
always made into the same area of vitiligo (left elbow). 
A few months after starting therapy pigmentation 
occurred about the facial patches and continued stead- 
ily to the extent of changing the tinge of all of them. 
The relative efiacement of the patches around the left 
e3"e can be seen in figures IS and 16. Little change if 
any is apparent in the patches on the rest of the body 
the only difference being that they have become pink- 
ish in hue and thereby offer a less marked contrast 
with the surrounding normal skin. Moreover the 
progress of developing vitiligo as a whole has stopped. 


Volllc‘; 

_ Case 11. D.R., male, aged 7.5 years. There wa- 
history of diphtheria and polyneuritis at 2. The p: 
tient exhibited a right-sided facial vitiligo consisii- 
of 5 patches of irregular outline which had appear 
2 months earlier (fig. 11). Intradermal treatment ra 
begun with melanotropic hormone at a dose of 10 
frog units twice weekly. There was an almost complet 
disappearance of the areas 5 months later (fig ]] 
and vitiligo had entirely disappeared about 10 monll 
after therapy was begun. At the present time, I 
years after restoration to normal, no relapse has h 
curred and the color of the skin at the site of origins 
facial patches has remained unaltered. 


SUMMARY 


Treatment of vitiligo with the melanotropi 
hormone has proved successful as evidenced!); 
the results in 8 of 11 patients thus treatei 

Os%). 

In one patient (case 9) fresh bovine hypoph) 
ses were orally administered; in 9 others a puri 
fied extract of the hormone was given eith 
locally or subcutaneously. 

The systemic action of such therapeuti 
measures is shown by rhe improvement o 
areas of vitiligo remote from the site of lofi 
intradermal injections. 

On the basis of investigations on the electr 
cal conveyance of the melanotropic hormon 
(3), local ionization was successfully tried one 
in our series (case S). 

Improvement has been more rapid ana ( 
greater degree in the patches which haveaf 
peared more recently. Satisfactory results, ov: 
ever, have been obtained in cases of vitiligo c 
10 years’ duration. 
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rherapy of Seminal Inadequacy. II. Use of 
in Extract of Chorionic Gonadotropin 
ind ‘Pituitary Synergist’' 


D. Davis, M.D.,= J. H. M. Madden, M.D.= 
ND E. C. Hamblen, M.D. 

'roin the Endocrine Division, Duke 
hiiicrsity School of Medicine and 
hike Hospital, Durham, North Carolina 


E vans and his associates (1-5) during the 
past 12 years have supplied evidence 
from their studies on the rat in particular 
hat extracts of the anterior pituitary gland en- 
lancc the action of chorionic gonadotropin. 
They considered this enhancement of function 
0 result from the operation of a true synergism 
,nd accordingly they have employed the term 
pituitary synergist’ to describe this function 
if the pituitary. This group of workers in 1933 
5) reported that the so-called ‘pituitarj' syner- 
[ist’ had been prepared sufficiently free from 
he gonad-stimulating and the growth-stimu- 
ating principles to render unlikely the possibil- 
ty that these principles are responsible for this 
dtuitary action. 

There has been available commercially dur- 
ng the past year or so a preparation® which is 
said to he a ‘balanced’ combination of chorionic 
;onadotropin and the pituitary follicle-stimu- 
lating principle or the ‘pituitary synergist’ of 
Evans. The manufacturers state that in the 
preparation of their product the two fractions 
are obtained separately in highly purified form 
and that these are combined subsequently in 
proportions which are judged to yield maxi- 
mum gonadotropic activity. This proportion is 
not defin ed. The unit of potency of this prepa- 

for publication January 26, 1943. 

^ c ^^P^nses of these studies were defrayed in part by 
So m PS (E C H.) from Parke. Davis 

o-. Detroit, Michigan, and from the Research 

of Duke University. 

criaolo^'^’ Company Fellows in Clinical Endo- 

Davis and Company, Detroit, 


ration (to be referred to henceforward as 
CG-l-PS) is the ‘synergy rat unit’ which is 
described to be ‘the minimum total quantity, 
per rat, which, when injected subcutaneously, 
in equally divided doses, twice daily for three 
days into normal immature rats (26-28 days 
old, Wistar Strain) produces in that time an 
average ovarian weight five times that of un- 
treated controls.’ 

Various reports (6-10) have described clinical 
experimentation with CG-j-PS in human fe- 
males. Its preoperative use has been described 
(6) as having produced stimulation or over- 
stimulation (accessory corpora lutea) in the 
ovaries of 20 to 23 patients. Despite the fact 
that this preparation has been described as pro- 
moting growth of the seminal epithelium and as 
stimulating androgenic elaboration by the in- 
terstitial tissue of the rat’s gonads, no reports 
of its employment clinically in the therapy of 
seminal inadequacy have been encountered. 

A previous report by members of our group 
(1 1) has described the nonoccurrence of signifi- 
cant improvements in the seminal values of 
21 males with seminal inadequacy treated 
with various gonadotropins, including com- 
bined therapy with chorionic and pituitary 
gonadotropins. The present report deals with 
the results of treating 20 males with seminal in- 
adequacy with CG-fPS extract. Six of these 
20 males had been treated previously with other 
gonadotropins, the results of these treatments 
having been reported in the previous communi- 
cation. 
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METHODS or STUDY 

The impaired seminal function of the 20 males 
treated was diagnosed during sterility surveys 
of them and their wives, made because of sterile 
mating, usually of two or more years’ duration. 
Actual or impending military obligations of the 
husbands caused two couples, the durations 
of whose presumed sterility were only 3^ and 1 
j'-ear, to seek examinations. 

In addition to seminal examinations, these 
males received endocrine and urologic surveys. 
All had basal metabolic rate determinations and 
roentgenograms of the sella turcica. Frequently, 
the levels of 17-ketosteroid excretion were es- 
tablished. 

Seminal specimens were studied prior to, 
during, and after therapy. Adequate continence 
preceded the collection of specimens. All semi- 
nal fluids were collected directly and without 
the use of condoms. Examinations were made 
within 15 minutes to 1 hour after ejaculation. 

Our seminal studies embraced the following 
examinations and the acceptance of the follow- 
ing values for normality: volume 4 cc,; imme- 
( diate motility 80% to 95%; minimal count 
60,000,000 per cc. or 240,000,000 for the entire 
ejaculate ; and normal morphology 80% to 95%. 
For the purpose of analyzing and reporting our 
data, without the necessity of dealing separately 
with each of these factors, we have calculated 
the total number of motile spermatozoa per 
ejaculate (T.M.S.) : the minimal limit for T.M.S. 
was considered to be 192,000,000. The cal- 
culation of a more satisfactory factor, the 
fertility index (total number of motile sperma- 
tozoa with normal morphology) is impossible 
at present due to the non-availability of suitable 
supra-vital stains. When significant morpho- 
logical deviations occurred, and naturally these 
are not reflected in T.M.S., these are analyzed 
and reported separately in our data. 

With one exception, at least two pretreat- 
ment seminal studies were made upon each 
patient. The total numbers of specimens studied 
per patient varied from eight to three, the aver- 
age being five. 

Therapeutic schedules embraced the daily 
intramuscular injection of 30 to 45 synergy 
units of CG+PS for four to twelve weeks, the 
average duration of a series of treatments being 
5 7 weeks. The average total dosage of CG-f PS 


per series was 1300 synergy units. Prior to at 
series of treatment, possible allergy of the p 
tient to the preparation was investigated byii 
tradermal skin tests. Respite from therapy equ: 
in duration to the period of therapy followe 
each series of injections. A total of 27 series ( 
treatments was given the 20 patients. 

The period of observation of our patients is il 
regard to this type of therapy varied from 3 j 
1 8 months. Nine of these patients remain und( 
observation and treatment. 

When hypometabolism made advisable th 
use of thyroid protein or when hygienic errci 
or constitutional factors existed, seminal altu 
ations incidental to appropriate adjuvant thci 
apy were assessed before the gonadotropi 
schedules were initiated. 


CLINICAL DATA 


The ages of the patients ranged from 24 (c 
45 years. None of these exhibited signs of pit- 
uitary or androgenic deficiency. These T\er£ 
classified into three groups on the basis of pli}S 
ical findings; 

Group I. Those with normal urogenital find- 
ings except for seminal inadequacy (cases 1, /| 
9, 12 and 22 to 29). 

Group 11. Those with partial atrophy of one 
or both testes but with no evidence of andro- 
genic deficits (cases 13 and 30 to 32). 

Grou p III. Those with chronic prostatitis and 
chronic epididymitis (cases 21 and 33 to 35). 

The results of other gonadotropic therapies 
of patients 1, 7, 9, 12, 13 and 21 have been re 
ported (11). 

The pertinent clinical data of these 
tients, including seminal assessments on 
basis of total motile spermatozoa in 
lates, are summarized in table 1. Grap rep 
sentation of the seminal findings and t era^ 
of these patients in figures 1 to 6 prow es 
upon each seminal examination with rega 
volume, morphology, immediate moti i J 
number of spermatozoa per cc. ^ 

Data from seminal examinations ma 
than 18 days after the initiation 
not more than 10 days following ^ 
were considered treatment values. . 
cured more than 10 days after the , p. 
therapy and not more than 3 ay j 

cessation were considered imme 
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Age When First 

Seen, Yeirs I 

Duration Presumed 

Sterility, Years 

Pertinent 

Urogenital 

Findings 

Average 

Pre treatment 
Values 

Total 
Dosage 
CG+PS 
‘Sj nergy 
Units* 

Aveiuge 

Treatment 

Values 

Average Values Average Values 

Immediate Delated Follow up 

Post treatment Post treatment 

Number, 

Sem Exams 

Total Motile 
Sperms, Millions 

I 

is 

Total Motile 
Sperms, Millions 

Number, 

Sem E\ams 

Total Motile 
Sperms, Millions 

Number, 

Sem Exams 

Total Motile 
Sperms, Millions 

Wife Became 
Pregnant 

Further Studies 
and 

Iroup I 














1 43 

31 


2 

2 6 

2,670 

3 

TFC» 

1 

2 5 

2 

11 1 

No 

Now 

7 39 

4 


2 

TFC 

1,050 

1 

TFC 





No 

No 

^2 24 



2 

TFC 

1,260 

1 

aspermia 

1 aspermia 



No 

Now 






1,260 









’3 32 

5 


3 

aspermia 

1,S90 

1 

aspermia 



1 

aspermia 

No 

No 

9 32 

5 


2 

5 0 

840 

I 

0 1 



1 

1 0 

No 

No 

2 31 

2 


1 

148 7» 

840 

2 

305 O' 

1 

92 0 

1 

48 4 

Yes 







840 









•4 27 

1 


3 

37 7 

1,260 

2 

95 1 





No 

Now 

*5 30 

14 


5 

70 8 

1,260 





1 

48 9 

No 

No 

'6 29 

2 


2 

96 0 

1,470 

2 

24 4 



1 

26 0 

No 

No 

'1 30 

4 


2 

7 2 

1,260 

2 

34 4 





No 

Now 

•8 32 

5 


2 

4 3 

1,260 

2 

1 9 



2 

2 3 

No 

No 






1,260 









*9 34 

2 


2 

434 0* 

1,260 

1 

463 0^ 

1 

59 5 



No 

Now 






1,260 
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13 30 

2 

Right testis i 

2 

69 1 

840 

2 

127 5 



1 

02 0 

No 

Now 



normal size, left 



1,260 











somewhat hjiier 














trophied 












io 45 

2 

Moderate atrophy 

3 

2 1 

1,260 

2 

2 0 



I 

2 7 

No 

Now 



of both testes 



1,890 









h 28 

2 

Right testis in m 

2 

5 6 

1,260 

2 

0 08 



1 

1 3 

No 

Now 



gumal canal, left 



1,260 











somewhat hyper- 














trophied 












32 32 

2 

Failure of descent 

2 

11 4 

1,260 

1 

11 8 





No 

Now 



of right testis, left 














somewhat hyper 














trophied 












^roup III 













21 30 

8 

Chronic epididy 

4 

31 7 

1,260 





1 

5 9 

No 

No 



mitis 












,33 31 

3 

Chronic prostatitis 

3 

27 1 

840 

1 

75 0 



1 

28 8 

No 

No 

34 30 

2 

Chrome epididy 

2 

aspermia 

1,050 

1 

TFC 





No 

No 



mitis 












33 45 

12 

Chronic epididy 

2 

TFC 

1,680 

2 

TFC 





No 

No 



mitis 













indicates too few spermatozoa to count 

indicate instances in which the pathological seminal finding, i e , decreased percentage of normal morpholog>, which 
occasioned therapy is not reflected in the formula T M S (total motile spermatozoa) m a nr 

Corresponding pretreatment and treatment values for normal morpholog> in case 12 are 66% and 53% 

* Corresponding pretreatment and treatment values for normal morphology in case 29 are 68% and 62% 


.treatment values Those which were secured 
wore than 30 days after the conclusion of ther- 
<apy were considered delayed post-treatment 
.values 

DISCUSSION 

- Reference to table 1, which is concerned with 
jdata on seminal values expressed in terms of 
1 total motile spermatozoa, indicates no consis- 


tent trend in the seminal values during treat- 
ment: of the 18 patients, concerning whom 
these values were available, those of eight Mere 
increased and those of five were decreased by 
varying amounts over pretreatment ones, while 
those of the remainmg five were essentially not 
changed The alterations observed in the treat- 
ment values of seven of the eight patients whose 
values were increased were generally small, the 
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factors for these increased treatment values in 
terms of the pretreatment ones were in order of 
magnitude: 4.77, 2.76, 2.52, 2.05, 1.84, 1.06 and 
1.03. The only instance in which the T.M.S. 
rose sufficiently during therapy to warrant the 
assumption that the fertility of the patient had 
been altered significantly was that of the patient 


eight patients were decreased over the pretreat 
ment ones, those of three were increased \ar\ 
ing amounts while those of one patient were 
essentially unchanged. Delayed post-treatnien 
values are available for four of the eight patient 
whose seminal values were increased durins 
treatment; these values of three were decreasec 
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j 

i 
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Fig 1 Clinical data on cases 1, 7, 22 and 23. 
Fig 2 Clinical data on cases 9, 12 and 24. 


in case 12, whose wife became pregnant despite 
a temporally associated marked drop in T.M.S. 
following discontinuation of therapy (figure 2). 

Data, however, with regard to the end re- 
sults of therapy, as judged by delayed post- 
treatment seminal studies, show a definite trend 
toward seminal values which are less than the 
pretreatment ones. Of the 12 patients concern- 
ing whom these data were available, values of 


while those of one were increased very - 
(T.M.S. 27.1 to T.M.S. 28.8). ^ 

No correlation was established between 
physical status of the patients and t eir ^ 
sponses to therap 3 L Despite the fact that 
patients of group I were considered more 
to respond to therapy because of 
possession of demonstrable urogenital pa 
than the four patients of group II and 
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latients of group III, the observed improvc- 
nents in seminal values did not bear out this 
jssumption: four of the 12 patients (33%) of 
roup I exhibited increased treatment values; 
woof the four patients (50%) of group II;and 


stratc that therapy consistently improved any 
particular factor studied in the seminal exami- 
nation: cither volume, number of spermatozoa, 
morphology or immediate motility. Further- 
more, there is no apparent correlation between 



Tjc 3 Clinical data on cases 25, 26 and 27 
Fig 4 Clinical data on cases 28, 29 and 13 


two of the four patients (50%) of group III 
Tigures 1 to 6 bear testimony to the fluctua- 
tions which occur spontaneously in the seminal 
I values of the same individual prior to therapy 
'and during therapy. These were frequently of 
Wsentially the same order under both condi- 
'9>is, a fact which renders recognition of sig- 
"iMant improvements difficult, 
further analyses of our data fail to demon- 


the degree of seminal impairment and the effec- 
tiveness of therapy. 

The statement made in our previous report 
(11) that none of the patients who received 
gonadotropic therapy permitted a definite diag- 
nosis of hj'pogonadotropic pituitary failure ap- 
plies equally to the patients included in this 
report Until adequate clinical methods are de- 
vised for quantifying levels of pituitary function 
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and degrees of gonadal responsiveness, thera- 
peutic testing of patients with gonadal deficien- 
cies with gonadotropic extracts doubtlessly will 
continue to be considered expedient. 

In view of a recent report of the occurrence of 
a severe anaphylactic reaction to CP-f-PS (12), 
comment on the tolerance of our patients to 


tion, there was a temperature of 38.8° C.an^ 
pain and swelling at the site of injection. Ore 
week later another injection was given and fhb 
was followed promptly by severe local and con 
stitutional reactions — temperature of 40.0° C, 
chills and aching joints. Another patient had a 
severe local reaction to his first injection, nhicli 


cfloupir 




m NO SPERMATOZOA Sf£W 

Fig. 5. Clinical data on cases 30, 31 and 32. 
Fig. 6. Clinical data on cases 21, 33, 34 and 35. 


this preparation seems advisable. Despite the 
fact that no patient was treated who was not 
negative to skin tests with the preparation 
prior to each intended series of injections, one 
of our patients (not included in this series) had 
severe reactions which prevented continuation 
of therapy. Three hours after his first injec- 


was given during a time when active 
zations preparatory to military gni 

being carried out. Later, when 
pleted, he was able to proceed with 

injections without any untoward reac lo 

In conclusion, we are of the .Jpre 

our analyses of data been confined so ) 
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reatment and treatment seminal values, we 
night have considered these data to justify the 
lope that an occasional patient might expect 
'lesirable effects on his fertility from this type 
)f therapy. Our studies, however, of delayed 
i)ost-treatment values, initiated as they were to 
explore the possibility that therapy with CG+ 
PS might exert delayed benefits, have nullified 
my real hopes for therapeutic salvage These 
mlicate not only that the few apparent im- 
arovements in seminal values which occur con- 
currently nith treatment are evanescent and 
give way to values often lower than pretreat- 
ment ones when treatment has been discountin- 
ued but also that seminal values not improved 
during therapy often are depressed further in 
conjunction with this therapy. The cause of 
these apparent inverse responses has not been 
determined. Since these are not relatable to the 
higher dosage schedules employed or to the more 
protracted treatments given, it does not follow 
necessarily that these are due to antibody phe- 
nomena This possibility, however, must be 
considered. 

SUMMARY 

Twenty male members of childless couples, 
with seminal inadequacy, whose ages (when 
first seen) ranged from 24 to 45 years and the 
duration of whose sterile matings ranged from 
i4 to 14 years, were investigated and treated 
w ith an extract containing chorionic gonadotro- 
pin and pituitary synergist 

Twelve of these patients presented no phys- 
ical signs of andrologic disease, four had par- 
tial atrophy of one or both testes , and four gave 
evidence of chronic epididymitis and/or prosta- 
titis None presented symptoms or signs of pi- 
tuitary disease or androgenic deficiency. 

Therapeutic schedules embraced the daily 


intramuscular injection of 30 to 45 ‘synergy 
units’ of the extract for four to txvelve weeks, 
the average duration of a series of treatment 
being 5.7 weeks and the average series dosage 
being 1300 units. In all 27 series of injections 
were given. 

Seminal values during therapy manifested 
no significant trend: in 8 of 18 patients these 
were elevated varying degrees while those of 
five patients were decreased. The fertility of one 
patient was judged to have been definitely en- 
hanced in that his wife became pregnant 
Delayed post-treatment values, however, 
showed a definite trend (in 8 of 12 patients or 
75%) toward levels lower than initial pre-treat- 
ment ones. Antibody phenomena were con- 
sidered xvith regard to explaining these inverse 
responses. 

REFERENCES 

1. Reichert, F L , R 1 Penchaez, M. E Simpson, 
K Meyer and H M Evans J’roc Sac Exper. 
Biol &-AM 28 843 1931 

2. REiaiERT, F L , R I Pencharz, M E Simpson, 
K Meyer and H M Evans. Am J Physiol 
100 157 1932 

3. Evans, H M., K. Meyer and M E Simpson. 
Proc Soc Exper. Biol b- Med 28 845 1931 

4. Evans, H M , K Meyer and M E Simpson. 
Am J PImiol 100 141 1932 

5. Evans, H M , M E Simpson and P R Austin 
J Exper Med 57 897 1933 

6 Mazer, C , and E Ravetz Am J Obsl &• 
Gynce 41 474 1941 

7 Buxton, CL Am J Obsl &* Gynec 42 236. 

1941 

8 Greenblatt, R B , and E R Pond Sou M J 
34 731 1941 

9 Greenblatt, R B Am J Obsl &• Gynec 42 
983 1941 

10 Gray, L A Am J Obsl b" Gynec 43 387 1942 

11 Davis, C D , R L Pullen, J H M Madden 

and E C Hamblen Therapy of Seminal Inade 
quacy I Use of Pituitary, Chorionic and Equine 
Gonadotropins J Chn Endocrinology 3 268 

1943 

12 PinLLips, E W Am J Obsl br Gynec 44 706 

1942 


Breast Hypertrophy in the Male 

Report of Two Cases of Pseudogynecomastia 
with Surgical Reconstruction 


Jacques W. Maliniac, M.D. 


New York City 


I N THE LAST two years mobilization for mili- 
tary and industrial purposes has brought 
many young people into close proxmity in 
camps, barracks and factories where there is 
little personal privac)''. As a result, certain 
physical abnormalities which are easily con- 
cealed in civilian life, can no longer be hidden. 
Among such malformations gynecomastia, is of 
relative frequent occurrence, often producing 
pronounced psychic depression. 

Gynecomastia, a term applied to hypertro- 
phy of the male breast, may present itself in 
two forms, true gynecomastia and pseudo- 
gynecomastia. The fomer is a tumor-like con- 
dition frequently due to proliferation of the 
ducts and periductal tissue. It is usually uni- 
lateral and of limited proportions and does not 
call for surgical intervention. 

Many workers in this field have found true 
gynecomastia to be related to disturbances in 
the testes, pituitary gland and the adrenal 
cortex (1). It appears most frequently as a 
small, often painful, glandular swelling adher- 
ent to the nipple. 

Prior to recent endocrinologic progress, the 
etiologic factors underlying this condition were 
more or less the subject of speculation. Recent 
work on the endocrines, however, shows that 
the female hormones are present in both males 
and females and that there may be an over- 
balance of female hormones in some males, and 
vice versa (2). True gynecomastia can be at- 
tributed to this hormonal imbalance and result- 
ing sexual deficiencies. 

■ Pseudogynecomastia is usually bilateral and 
manifests itself as an adiposis of the breast. 
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which is soft, painless and may reach large pi 
portions. Here to the normal glandular c 
ments of the breast is added fatty hyperplas 
Hormonal therapy may have some influence 
this adiposis, but it is rarely conquered tki 
by, and the patient suffers from extreme sen 
tiveness, often a pronounced psychic depn 
sion, because of the presence of mammar}’! 
pertrophy. This malformation can often 
greatly improved by surgery. 

CASE HISTORIES 

The following case histories are character 
tic of the type of patient with pseudog)'ne( 
mastia who is greatly benefited by surgery. 

Case 1. (fig. 1). A male, age 30, was first seen 
November, 1939. The patient had suffered ho® P 
nounced mental depression since the age of 15, avoi 
the companionship of other youths and taking no p 
in sports of any kind. Even in the hottest sumn 
weather he would insist on wearing a vest. 
were completely ignorant of the factors under)' 
his abnormal mental state. 

On physical examination no abnormalities nere 
vealed except for local findings. At the age o 
had had a'fibrocystic osteitis of the right arm, m 
by roentgen-ray, which had left a conspicuous^^ 
scar. The general appearance was that of a nor 
developed male, considerably overweight 
sedentar}^ habits. His manner was shy and ^ 

he was able to conduct normal everyday T 
tivities. The patient had a bilateral fatty 
of the breasts, -which had the appearance ° 
breasts at pubert 3 n They svere slight!)' pc^^^^ ^ 
soft, with a deep submammary fold. The 
conspicuously large. No tumor-like 
palpated. There was no secretion from t c 
other sex characteristics, including the dis n ^ ^ 
hair and the development of the sex 
mal. During the previous 6 months he ^ • plug 
ceiving treatment by a competent en 
without result. 
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The patient admitted extreme sensitiveness about 
c mammar}’ development which made him secretive 
out it, even with his closest relatives. Rcconstruc- 
/e surgery was advised and accepted without hesi- 
tion. The improvement following surgerj’ was most 
atifying. The entire mental attitude of the patient 
iderwent a marked transformation for the better and 
attained a complete mental and social rehabilitation. 
The pathologist’s report of the mammary tissue 


and about the size of normal mammae in a girl of 14. 
The areolae were enlarged. The patient appeared sex- 
ually normal. 

In spite of the relatively limited malformation of 
the breasts, he exhibited great sensitiveness and re- 
luctance to undress in the presence of others. He never 
took part in sports requiring removal of clothing and 
never went in swimming. The latter fact, he claimed, 
was the chief reason he sought medical advice. In- 


became indiscernible. 


hypertrophy to be due to adipose tissue, 
- e breast stroma was normal wdth an average number 
J normal-appearing ducts and no acinar cells The 
Ppearance of the specimen differed considerably from 
at of a true gynecomastia or fibroadenoma, in which 
^ IS proliferation or hypertrophy of the peri- 
.ana icular connective tissue w'ith some hyperplasia of 
‘he duct epithelium. 

a male, age 26, first examined in 1940. 
^ shght overdevelopment of both breasts, 
^ c were of rather firm consistency. No tumor 
palpated and there was no secretion 
^ the ducts. The breasts were moderatelv enlarged 


quiry into the familial history revealed pronounced 
breast hypertrophy in the mother and sister of the 
patient. For a number of months he had been under- 
going regular endocrinologic treatment without im- 
provement, Because of the moderate enlargement, 
surgery was not urged but was finally performed at 
the urgent request of the patient. 

The microscopic examination of the removed breast 
tissue showed “fibrotic breast containing ductules 
with regular cuboidal epithelium, in the resting phase. 
Diagnosis: fibrotic breast tissue without significant 
changes in the epithelium.” The mental improvement 
of the patient following surgery was gratifying. 
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Surgical Procedure 

The purpose of reconstructive surgery in 
these cases is to reduce the hypertrophy of the 



Fig. 2. Diagram illustrating the wedge- 
shaped excision from posterior aspect of mam- 
mary gland, a-a', forms the base of the glandular 
wedge; b-b', crescent-shaped excision of skin; 

A, branches of intercostal arteries which are 
easily retracted on the pectoral fascia from pos- 
terior surface of breast. 

breast in the antero-posterior diameter without 
disturbing the nipple (fig. 2). 


The incision is made in the submamnij 
fold to conceal conspicuous scarring. The ! 
proach through the posterior aspect of t 
mammary gland permits avoidance of the h 
main vascular pedicles of the breast, the inti 
nal mammary artery and the lateral thorai 
artery, on which the blood supply of the nipj 
and skin depends. This eliminates theproblt 
of bleeding and allows easy separation of t 
mammary gland from the pectoral fascia. T 
only blood vessels encountered are the branch 
of the intercostals, which are retracted fro 
the gland without difficulty as they run ah: 
the pectoral fascia (fig. 2, A). 

A ivedge-shaped segment of mauimrytiss: 
is excised along the entire height and width 
the breast, leaving a section of the gland a 
tached to the nipple. The amount of tissue' 
be removed depends on the extent of hype 
troph 5 ^ Excess skin along the submararaai 
fold is excised in a crescent shape (fig. 2, b-h 
Following careful hemostasis, the mamma] 
gland is attached to the pectoral fascia. Ti 
incision is closed following some skin adjus 
ment to equalize the skin flaps. 
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Structure of the Human Anterior Pituitary 
jiand after Administration of 
istrogenic Hormones 


HARLES Spark, INI D 

rom the Laboratory Diitston, Man 
(lore Hospital, Neu York, Nev York 


N THE PAST few years, there has been a 
large amount of experimental work on the 
effect of estrogenic and other steroid hor- 
ones on the anterior pituitary gland of several 
lecies of animals The literature has been re 
ened bj Sevennghaus (1, 2) and Zondek (3) 
his nork has emphasized the markedly labile 
activity of the anterior pituitarj , and has 
anfied some of its numerous inter relation 
ups with the other endocrine organs It has 
so offered some clue to the genesis of ‘ade 
imata’ of the anterior lobe However, n ith the 
iception of Zondek’s (4) paper, there are no 
iports on similar experimental work m man 
This study was undertaken to determine the 
facts, if an), of different amounts of mtra 
luscularly administered estrogens on the pi 
iitary glands of men and women 

METHODS 

Thirteen patients in advanced stages of 
Monic diseases were selected xvho had no ob 
lous clinical endocrine disorder These m- 
luded cases with cardiac disease, pulmonary 
iberculosis, malignant lymphomatosis and or 
amc nervous disorders Table 1 shows the age, 
'^bnical diagnoses and the dosage schedule 
■strone* was used in doses of 20,000 i u (2 mg 
estrone) and estradiol benzoate^ in doses of 
66 mg or 10,000 r u The injections were 
“ade at varying intervals, depending upon the 
ondition of the patient A complete autopsy 
*as perf ormed in most instances In each case, 
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the pituitary gland was weighed after fixation 
in Orth’s fluid The gland was sectioned sagit- 
talK at several levels The sections were 
stained with hematoxylin eosm and with Mal- 
lory’s triple connective tissue stain preceded 
by hematoxylin Cell counts of the anterior 
lobe A\ere not made Routine hematoxylin- 
eosm preparations were made of the other or- 
gans 

FINDINGS 

Case ly male, aged 19 yr , Hodgkin's disease 
Testes There was no spermatogenesis Spermatogonia 
were present Leydig cells appeared to be increased 
PilitUary The "basophils were increased to about 20 
per cent, the majority being npe, with many bizarre 
forms The transition basophils were increased in 
number, some showing h>dropic and a few colloid 
change The acidophils were normal m appearance 
There was some hyperplasia but its relation to the 
administered estrogen was m doubt due to the testic 
ular changes 

Case 2, male, age 21, pulmonary tuberculosis 
Testes There was some decrease in spermatogenesis A 
few spermatids and rare spermatozoa were present 
The Lcydig cells seemed to be slightly increased Pi 
tmtary There was an average number of basophils but 
the nuclei were enlarged and vesicular The number of 
transition forms were increased, with a few at the 
hydropic «tage The acidophils were increased m num 
ber, their nuclei enlarged and vesicular There was a 
moderate degree of granule loss up to the hydropic 
stage There was a minute nodule of transition acido 
phils (fig 3) The capillaries were compressed There 
was hyperplasia involving largely the acidophils 

Case 3, male, age 22, pulmonary tuberculosis 
Testes There was active spermatogenesis The Leydig 
cells were decreased Liter There was slight amyloido 
sis Pituitary The basophils were increased to about 
30 per cent and there were large numbers of swollen, 
watery transition basophils with swollen nuclei (fig 1) 
Basophils of the castration cell type with pyknotic 
nuclei were also present The acidophils were increased 
in number with marked pleomorphism, granule loss 
and nuclear hypertrophy Many binucleated chromo 
phils were present the capillaries were compressed 
There was a marked hyperplasia, involving acidophils 
and basophils, largely the latter 
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Case 4, male, age 23, pulmonary tuberculosis. 
Testes. Spermatogenesis was arrested at spermato- 
gonia stage and the Leydig cells appeared to be in- 
creased. Pitiiilary. The basophils were increased to 
about 20 per cent, the majority being ripe with slight 
increase in transition forms. The acidophils were in- 
creased, with only a few atypical forms. A minute 
nodule of transition basophils was present in the lat- 
eral portion of the anterior lobe. There was an increase 
in the number of ripe chromophils. 

Case 5, male, age 23, Hodgkin’s disease. Testes. 
Spermatogenesis was arrested at spermatocyte stage. 


was a slight increase in the basophils; the transi 
forms were increased in number with few at the 
dropic stage. The acidophils were increased, as v 
the transition forms with several minute areas of ; 
pie hyperplasia near the pars intermedia. There n; 
microscopic nodule of polygonal vacuolated transil 
basophils and a minute area containing atypical, ti 
sition acidophils appearing to be localized sic 
hyperplasia. There was a small focus of simple h\[ 
plasia consisting of small transition basophils. Ti 
was a generalized mild hyperplasia with several 
calized foci. 


Table 1. Structure of human anterior pituitary gland following estrogen administration 


Age Se.x Diagnosis 


Total Dose 
of Estrogen* 


Period of 
Treatment 


Interval 
after Last 
Dose 


Weight 
of Pitu- 
itary 


Structure of 
Anterior 
Pituitary 



yr. 




da vs 

days 

mg. 

Appeared normal 

1 

19 

M 

Hodgkin’s disease 

260,000 I.u. 

(26 mg. estrone) 

25 

3 

6152 

Mild hj-perplada 

2 

21 

M 

Pulmonary tuberculosis 

120,000 I.u. 

(12 mg. estrone) 

27 

4 

4752 

Marked hyperp'j 

3 

22 

M 

Pulmonary tuberculosis 

240,000 I.u. 

68 

34 

4502 

4 

23 

M 

Pulmonary tuberculosis 

(24 mg. estrone) 
60,000 I.u. 

(6 mg. estrone) 

8 

83 

4902 

Appeared normal 
Alild hyperplasia 

5 

23 

M 

Hodgkin’s disease 

100,000 I.u. 

9 

2 

3202 

6 

24 

M 

Pulmonary tuberculosis 

(10 mg. estrone) 
180,000 I.u. 

12 

2 

5102 

INIild hyperplasia 

7 

34 

M 

Lymphosarcoma 

(18 mg. estrone) 
20,000 I.u. 

1 


450 

Appeared normal 

8 

60 

M 

Multiple sclerosis 

(2 mg. estrone) 

6.6 mg. estrad. benz. 

9 

3 

575 

Marked hyperph 

9 

65 

M 

Amyotrophic lateral 

(40,000 R.u.) 

43.8 mg. estrad. benz. 

294 

1 

410 

Marked hyperp'i 




sclerosis 

(264,000 R.u.) 




Mild hyperph'h 

10 

25 

F 

Rheumatic heart dis. 

200,000 I.u. 

31 


4302 

11 

27 

F 

Rheumatic heart dis. 

(20 mg. estrone) 
220,000 I.u. 

29 

3 

685 

Appeared normal 

12 

32 

F 

Pulmonary tuberculosis 

(22 mg. estrone) 
40,000 I.u. 

4 

3 

6352 

Appeared normal 

13 

32 

F 

Pulmonary tuberculosis 

(4 mg. estrone) 

11.6 mg. estrad. benz. 

9 

1 

720 

Marked hypeipl- 





(70,000 R.u.) 




^ 


* 10,000 i.u. of estrone ( Amniotin) o 1 mg, of estrone; 1.667 mg. of estradiol benzoate (Progynon-B) =^10,000 
Doisy). The estrone unit is not the same as the estradiol benzoate unit. One gm. of estrone = 10,000 i.u. One gm. 
benzoate= 10,000 i.b.u. On biologic test, estradiol benzoate is 6 times as effective as estrone, mg. for mg. 

2 Denotes slight damage to posterior lobe in removal. Hence the true weight is slightly greater. 


Leydig cells were present in average numbers. Pitui- 
tary. The basophils were present in average numbers, 
the majority of which were ripe. A few transition forms 
were observed. The acidophils were increased in num- 
ber, the majority of which were ripe, but the transition 
forms were increased with the appearance of growth 
in places. There was one large sheet of hydropic tran- 
sition acidophils. A moderate number of chromophils 
of the castration cell form of both types were present. 
A mild hyperplasia existed chiefly involving the 
acidophils. 

Case 6, male, age 24, pulmonary tuberculosis. 
Testes. Spermatogenesis arrested at spermatocyte 
stage, with a few spermatids present. The Leydig cells 
appeared to be average in number. Pituitary. There 


Case 7, male, age 34, lymphosarcoma. « f 
matogenesis was arrested at the 
The Leydig cells seemed to be slightly in , 
Pituitary. The basophils were increased to ^ 
per cent and there were small adeiromatoi n 
ripe cells, many of which were bizarre in . j.p' 
acidophils showed a moderate degree of p eo 
Numerous hydropic, degranulated 
vesicular nuclei were seen; these pro a |j.': 
acidophilic and basophilic origin. Some , 
was noted. 

‘c fn''- 

Case (?, male, age 60, multiple 
There was a very slight decrease m spe 
The Leydig cells present were average 
Pituitary. The basophils, average in num . 
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dromr ^ ^^>iterior region of anterior lobe, case 3 The ripe basophils appear dark The transition basophils are 

S50 closely approximated Nuclei are enlarged and \ esicular. No acidophils show n in microphotograph 

Posterior region of anterior lobe, case 13 The ripe acidophils appear dark Note the s> ncj tial appearance 
inulec XT 'i?^ acidophils, ith large vesicular nuclei, prominent nucleoli and uater>’ cytoplasm containing lightly staining 
basophils shown in microphotograph X65Q. 
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Fig 3 («/’/’C'')- Posterior region of anterior lobe, case 2. Localized area of hyperplasia of transition 
arranged anastomosin^^^^^ acidophils. Note solid chromatin of nuclei of normal size. ( 

and Sab deeply. Compare with degranulated acidophUs in figure 2. X650. 
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;edvesicuhr nuclei The number of trinsition forms 
; increased and colloid changes ^^c^c observed in a 
ill proportion, one mitotic figure occurred There 
ese^eral minute areas of simple hjpcrplasia of ripe 
transition basophils 1 he acidophils ere increased 
lumber and had enlarged and vesicular nuclei, the 
nule loss vas moderate and there 'were numerous 
Iropic cells Numerous small areas of simple hN per 
jia of ripe or degranulatcd acidophils ^aerc ob 
,ed There as compression of the capillary bed and 
rled hj'pcrplasia chiefl> involving the acidophils 

9, male, age 65, amyotrophic lateral sclerosis 
: brain and hypophysis onh n\ ere examined Ptlin 
/ Then, ^\'ls a slight increase m the number of 
ophils and of the transition forms up to the by 
pic stage The nuclei of the transition cells r\erc 
ler large and v esicular or small and darl (castration 
type) There v. ere several foci of s\ nc\ tial transition 
ophils Many of the basophils invading the pos 
lorlobe showed granule dispersion with hydrops of 
cytoplasm The acidophils and transition forms 
■e increased There was an area of simple localized 
icrplasia of transition acidophils adjacent to the 
s intermedia A small nodult of hy dropic, transition 
s probably acidophilic m origin, was obscr\cd at 
anterior pole The capillary bed was compressed 
narked general hyperplasia involving anterior lobe 
is and posterior lobe basophils was apparent with 
5 localized areas of hy perpla«ia of acidophils 

Case 10, female age 25, rheumatic heart disease 
and uterus No abnormalities Endometrium 
nterval stage Pituitary The basophils were average 
number with many aty pical ripe cells A few showed 
mule dispersion, some approaching the colloid tvpc 
ere was one minute nodule composed of atypical 
nsition basophils The acidophils were increased m 
mber, the majority being ripe (fig 4) There were 
my transition forms including a large sheet of hy 
>pic transition acidophils in the region of the pars 
ermedia There was a minute nodule of atypical 
msition acidophils adjacent to Rathke’s cleft Scat 
cd castration cells with dark nuclei were observed 
icre was a mild hyperplasia chiefly affecting the 
idophilb and several minute foci of localized simple 
perplasia of acidophils and basophils 

Case 11^ female, age 27, rheumatic heart disease 
(iries and uterus No abnormalities Endometrium 
interval stage Pituitary The basophils were aver 
in number and of normal morphology The acido 
1 s were increased m number, but were of normal 
nrp ology Four areas of nodular hyperpla‘=ia were 
^sent 1), 2 mm in width composed of cells, chromo 
cs, acidophils and basophils 2), \ mm m width 
'n ainmg transition and ripe basophils, 3), \ mm in 
consisting of transition and ripe acidophils and 
a small nodule of transition and npe basophils 
ere was no diffuse hyperplasia 

Cose female, age 32, pulmonary tuberculosis 


Oiartes and uterus No abnormalities were observed 
Thyroid There w ere areas of atrophy and h^ perphsia 
Liter There was evidence of very slight amyloidosis 
Ptimlar\ The basophils were a\erage in number, the 
majorit\ of which were npe A few transition forms 
were observed The acidophils were increased in num- 
ber and the majority were npe and had large vesicular 
nuclei More than half of these had large nuclei and 
scanty, granular cytoplasm There was only slight 
granule loss from the many huge, ripe acidophils, 
some with 2 or 3 nuclei There was a mild hyperplasia 
affecting the acidophils 

Case 13, female, age 32, pulmonary tuberculosis 
Only pituitary examined The basophils were increased 
to about 15 per cent Small nodules of adenomatoid 
hyperplasia occurred The majority of the basophils 
were ripe, but there were numerous transition forms, 
some of which were at the hvdropic stage There was 
a marked increase in the number of acidophils with 
enlarged nuclei which were either vesicular or hyper 
chromatic There was a marked granule loss (fig 2) 
Several small areas of simple localized hyperplasia of 
atv pical transition acidophils occurred, one appearing 
almost neoplastic In the anterior region there was a 
microscopic nodule of atypical transition acidophils 
The capillary bed was compressed Hvperplasia was 
marked and largely involved the acidophils, minute 
areas of localized hyperplasia were observed 

GENERAL DISCUSSION 

The anterior pituitary can respond to a given 
agent by hyperplasia of a normal gland, or 
involution of a hyperplastic one 

With hyperplasia, a new formation of chro 
mophils from chromophobes is observed The 
nuclei enlarge, with or without changes m the 
chromatin content, and they may also divide 
amitotically to form bmucleated or multmu 
cleated cells Pyknosis may occur as a manifes 
tation of cell exhaustion The cytoplasm may 
show granule loss or dispersion, with either a 
watery, vacuolated or colloid ground substance 
remaining Changes m cell shape and thinning 
of the capillary bed are due to altered pressure 
relationships, resulting from cellular hyper- 
plasia and hypertrophy Localized areas of hy- 
perplasia may occur, and these may be well 
circumscribed, and take the form of the so 
called adenoma This type of hyperplasia is 
found m the human anterior pituitary in preg 
nancy, and m the experimental animal after 
thyroidectomy or estrogen administraion I 
have observed the same type of response in 
several eunuchoid male individuals A complex 
morphologic picture can be produced in the an 
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terior pituitary when, as frequently occurs, 
more than one agent acts upon it. The confu- 
sion in the literature regarding pituitary 
morphology in different conditions can thus be 
readily understood. 

Although changes in the cell proportions in 
the direction of increased numbers of ripe 
acidophils and basophils are observed in a large 
variety of clinical conditions, a marked loss of 
granules is seen only when there is a definite 
alteration in the hormonal balance. A disturb- 
ance of the androgen-estrogen ratio can ac- 
count for the degranulation of the chromophile 
cells in pregnancy, in disturbances of gonadal 
function, and in the hormone-injected animal. 
The changes in the basophil cells in Cushing’s 
syndrome (5) are probably secondary to a 
more complex disturbance in the metabolism 
of the steroid hormones. 

It is of interest to note that in the 3 cases re- 
ceiving the benzoate ester there was a marked 
hyperplasia of the anterior pituitary, whereas 
only one of the estrone-injected cases revealed 
extensive changes. However, the number of 
cases is too small to justify conclusions regard- 
ing the relative potency of the two estrogens. 
In addition to the rate of absorption and dura- 
tion of action of the two preparations, one must 
consider the production by the organism of 
androgens or other steroids to counterbalance 
the excess of estrogen. Also, the rate of inac- 
tivation of the estrogen by the liver must play 
an important role. Impaired liver function 
would thus enhance the effect of any given dose 
of estrogen. There probably are other factors 
which influence the individual response. 

This series of cases is too small to evaluate 
the time factor in relation to the degree of 
cellular reaction. It is of interest to note that 
case 13, the pituitary of which showed the 
most pronounced acidophil changes, received 
only 11.6 mg. of estradiol benzoate in 9 days, 
whereas the pituitary of case 9, which was 
treated with 43.8 mg. of the same estrogen over 
a period of 42 weeks, revealed a less marked 
change in the acidophils. The influence of age, 
sex and underlying disease also cannot be 
judged because of insufficient data. 

The 4 cases that were classified as marked 
hyperplasia showed individual features that de- 
serve special comment. Case 3 showed the most 
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pronounced changes in the basophil cells, i 
only in this group of cases, but with one era 
tion (13) in the several hundreds of pituife 
glands that I have examined. The basop 
cells were increased to about 30 per cent (ni 
mal 5-10 per cent), but only half of them co 
tained ripe granules. The degranulated bas 
phils were large and polygonal, with lar, 
vesicular nuclei and a watery, finely granuh 
faintly basophilic cytoplasm (fig. 1). CastralK 
cells with small dark nuclei also were numc 
ous. The acidophils in this case also e.xhibit( 
marked pleomorphism and granule loss. The; 
changes are remarkable and 34 days ha 
elapsed after the last dose of estrogen. Sligl 
amyloidosis of the liver was present in thisii 
dividual, and this may have interfered withth 
inactivation of the estrogen, resulting in an in 
tensification of its effect. There werenoappa! 
ent clinical or morphologic changes in the othe 
endocrine organs that might have accountci 
for these alterations in the anterior pituitary 
Case 13 revealed the most extensive loss c 
acidophil granules. The remaining granuh 
acidophils stood out prominently as small u 
lands among sheets of transition cells (fig. 
Some of these degranulating acidophils had < 
very bizarre morphology, and under high mas 
nification appeared almost neoplastic. This p 
tient had received in a period of 9 days 
mg. of estradiol benzoate. Although a comp 4 
autopsy was not performed, it seems reaso» 
ably certain that these cytologic changes r'H* 
related to the administered estrogen, sincej 
have never seen as marked acidophil degraniii 
lation in any other pituitary. | 

Case S is of interest because of the altera i 
in the basophil cells. Granule dispers'O'’^^^,, 
prominent and cells approaching the co 
type were fairly numerous. One basop 
was observed in the prophase stage o mi^^ 
division. Although mitosis is not rare m 
terior pituitaries of animals receiving 
gens, or after thyroidectomy, I have ne\ 
fore observed it in a human gland. 

Finally, case 9 deserves attention e . 
the prolonged administration {1 
estradiol benzoate to a man. fc 

morphologic changes in the 
anterior pituitary revealed ' 

granule loss and a minute, localized 
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-'watery, degranulated acidophils at the anterior 
I pole. 

Investigation of a much larger series of pa- 
’tients under a greater variety of experimental 
[.conditions would be necessary to determine the 
minimal dose of estrogen necessary to produce 
-morphologic changes in the human anterior 
. pituitary. Relatively huge doses of estrogen 
. over a relatively long period of time are neces- 
sary to produce structural changes in the ani- 
mal pituitary. On the basis of available data, 
it is likely that the amounts of estrogen em- 
ployed in the present studies were sufficient to 

• produce changes in the hormonal balance. Cor- 
ner (14) estimated, on the basis of comparison 

■ with the Macacus rhesus monkey that the 
'human adult female secretes about 3000 i.u. 

(300 gamma) of estrone daily. Even if this es- 
timate should be too low, the androgen-estro- 
gen ratio must have been altered in all 4 female 
^patients by the dosage of estrogen used. It is 
' obvious that the change in the hormonal bal- 
“ ance must have been even greater in the case of 
' the males in whom the secretion of estrogen is 

■ normally at a very low level. 

• The problem arises of whether the structural 
alterations produced in the anterior pituitary 

- by estrogens represent a stimulation or a de- 
'pression of function. Zondek (3) stated that 

estrone could either activate or depress the 
function of the anterior lobe, depending upon 

- the amount of hormone administered and the 

• duration of its action. Small doses stimulated, 

■ while large doses depressed function. If the ad- 

- ministration of estrogen in animals was pro- 
longed, the gonadotropic function of the pitui- 
tary was first depressed, and later the elabora- 

’ of the growth factor was decreased. How- 
' Iwge amounts of hormone were necessary 
; to inhibit the growth of young rats. For exam- 
•’ pie, 2900 I.u. of estrone or estradiol benzoate in 
'. °’l Slven subcutaneously over a period of 4 
' '"nnths to rats weighing 25 gm. had no effect 

■ on body growth. An equivalent dosage in a 
' young child would be about 3,000,000 i.u. of 
' he hormone over a proportionately longer per- 
•' 10 ( 1 . However, 12,000 i.u. of aqueous estrone 
I within 5.5 weeks was accompanied by a reduc- 
f tion of 9.6 per cent of body weight. This would 

• “9 appro.ximately equivalent to 12,000,000 i.u. 
i ° astrone to a young child. 


It is of interest to note (3) that the hy- 
pophj'ses of eunuchoid dwarf rats contained no 
less gonadotropic factor than those of control 
animals. Zondek thus concluded that there had 
been interference only with the delivery into 
the blood stream of the gonadotropic factor. 
However, Severinghaus (1) stated that there 
was a decrease in the sex stimulating potency' 
of pituitary glands showing basophilic degranu- 
ulation after pregnancy' urine extract injec- 
tions. It is difficult to reconcile these two views. 
One cannot rely upon implantation experi- 
ments to determine the functional status of the 
anterior pituitary, for only hormone storage is 
thus measured. Assay' of a hyperactive or an 
exhausted gland would both show a low hor- 
mone content, while a resting gland would con- 
tain a high hormone level. There are no accu- 
rate methods of assay for the several hormones 
of the anterior pituitary', all of the biologic 
tests for tropic factors being only rough ap- 
proximations. Furthermore, considerable al- 
teration of function can occur without specific 
morphologic change and vice versa. A similar 
situation obtains in the case of the thy'roid 
gland. The hyperplasia of endemic goiter and 
that of Graves’ disease may be indistinguishable. 
Hence, one must be very cautious in attempt- 
ing to estimate the functional status of the an- 
terior pituitary by even the most refined cyto- 
logic methods. 

In certain cases, however, one may be able 
to judge anterior pituitary function by com- 
bined clinical and anatomic studies. For e.x- 
ample, it is accepted that acromegaly is caused 
by a hyperfunction of the acidophil cells. One 
may then reason that the hyperplasia and de- 
granulation of the acidophils which occurs in 
the anterior pituitary during pregnancy repre- 
sents hypersecretion, since acromegaloid fea- 
tures are not uncommon during the gravid state. 

Clinical experimentation may offer some clue 
as to the amount of estrogen necessary to de- 
press the gonadotropic function of the anterior 
pituitary. According to Zondek (3), 70,000 to 
600,000 I.u. of estradiol benzoate can bring 
about inhibition of menstruation for from 7-70 
days. There is a considerable degree of individ- 
ual variation in the dosage of estrogen necessary 
to produce this effc 

At this point, it be j'-,yn|,ient to 
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Zondek’s case of massive estrogen administra- 
tion to a young woman (4) .This was an instance 
of post-operative metastatic mammary carci- 
noma in a 26-year-old woman. She received 0.6 
gm. (6,000,000 i.u.) of estradiol benzoate over a 
period of 60 days. The estrogen was given on 
the 14th day of the cycle and the expected men- 
ses was delayed 25 days and was scanty (one 
day). The next bleeding occurred 32 days later, 
and lasted only several hours. Death occurred 
on that day. At autopsy, the pituitary gland 
weighed 710 mg. and showed a large, circum- 
scribed area of acidophil hyperplasia in theupper 
posterior zone and occupying half of the entire 
anterior lobe. The endometrium showed glan- 
dular cystic hyperplasia, hyperemia and hemor- 
rhage. The cervix revealed a papillary erosion. 
The ovaries had no primary or ripening follicles 
and no corpus luteum. The other organs showed 
no changes. Zondek concluded that the ovarian 
changes were due to depression of the gonado- 
tropic function by the estrogen. Thg changes 
in the cervix and endometrium were local effects 
due to the huge doses of estrogen. According to 
Zondek, it is thus possible to induce functional 
castration by large doses of estrogenic hormone. 

C-UMMARY 

Nine male and 4 female patients were treated 
with estrogenic hormone over varying periods 
of time and the pituitary glands were examined 
cytologically. All 3 of the cases receiving the 
estradiol benzoate and one receiving estrone 
showed marked hyperplasia of the chromophil 
cells. The cytologic structure resembled that 
produced in animals by estrogen injection. No 
changes were observed in the other organs ex- 
amined. 
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-DOES ANDROGEN THERAPY 
ENDANGER THE TESTIS? 


rt CCOEDING to e\isting evidence, administra- 
‘ L\ tion of androgens can either depress or 
A Ji- enhance spermatogenesis. What condi- 
ions determine the results are not yet well 
understood. 

Important evidence indicating testis damage 
oy androgens has been presented by Moore and 
Price' They showed that when 0.1 mg. of tcsto- 
iterone propionate was administered dady to 
young rats for a period of 3 weeks, the resultant 
testis weights were 20 to 25 per cent of those of 
the littermate controls and that the germinal 
epithelium was markedly injured. In the imma- 
ture rats in Moore’s experiments the smallest 
dose of androgens produced the greatest testis 
damage while the largest doses produced the 
least damage. In the adult rat, testicular hor- 
mone has never been shown to damage the testes. 
A warning that deleterious effects to the testes 
might follow the use of androgens in man seemed 
timely, especially when various workers* * ob- 
served clinically that injections of testosterone 
propionate in doses approximating 75 mg. per 
week over a period of two or three months de- 
pressed the sperm count, and at times to very 
low levels However when semen examinations 


were repeated following cessation of therapy, the 
sperm counts rose again to their original height 
or exceeded it. Similar results were seen following 
the oral administration of methyl testosterone. 
The effects of small doses of androgens in man is 
still indeterminate. 

Walsh' in 1934 showed that when large 
amounts of androgens were given to hypophysec- 
tomized r ats not only did the usual rapid testicu- 

* Moore C R , and D Price Some effects of testo- 
testosterone propionate m rat Anal Rec 71 59 

,, tlECREL, N J Production of oligospermia in man by 
jQytnsmrone propionate Proc Soc Ex per Btol b-Med 

^ T , and r J McGurl Further ob- 
12 126^ testosterone propionate J Urol 

pr, E, b , W. K CUYLER AND D R McCULLAGH 

tin „ maintenance of male sex glands, effect of andro 
1934 "^P^Physectomized rats Am J Physiol 107 SOS 


lar degeneration fail to occur but also spermato- 
genesis was maintained. Nelson* corroborated 
and e.\tended these findings Later he showed 
that testicular regeneration could be evoked by 
injections of androgens plus adrenal cortical hor- 
mone even weeks after hypophysectomy without 
treatment. Other experimental data showing 
that androgens support spermatogenesis include 
the findings that hypophysectomized ground 
squirrels show testicular activity after treatment 
with androsterone and testosterone.® If the 
ground squirrel in a sexually immature state is 
treated with androsterone or testis extracts, 
sperm will be produced earlier than normal.* 

Cuyler* observed that in certain birds which 
appeared to be capons the comb growth behaved 
in an unusual way following injections of andro- 
genic urinary extracts After showing marked 
growth the comb regressed very little or none at 
all between injections, so that with each successiv 
injections the comb more closely similated that 
of a normal cock until a fully normal appearance 
was attained. Such birds at autopsy always 
showed testis tissue and frequently had an hyper- 
trophied mass of tissue much larger than the 
original testis Such apparent testis stimulation 
may not be specific, however, since testicular 
degeneration consequent to hypophysectomy 
may be prevented by progesterone® and by 
yeast It is interesting in this respect to note 
that in rams sperm production may be stimulated 
by stilbesterol also " 

‘ Nelson, \V 0 Maintenance of spermatogenesis in 
h>'pophysectomized rats Am J Phvstol 129 430 1940 

* Weli 5, L r , AND E T Gomez Hypophysectomy and 
its effects on male reproductive organs in Mild mammal Mith 
animal rut (Citellus) Anal Rec 69 213 1937 

^ Wells, L F , and C R Moore Hormonal stimulation 
of spermatogenesis in testis of ground squirrel Atiai Rec 
66 181 1936 

* Cuyler, W K Personal communication 

* Nelson, W O Effect of various sex hormones on 
testes of hypophjsectomized rats Anal Rec (Supp ) 67 110 
1936 

Hisaw, r L Pituitary-like effects of yeast extracts 
Anat Rec (Supp ) 67 SO 1936 

** Min Chueh Cfiang Effects of oestrogen on sperm pro- 
duction of adult rams J Endocrtnol 3 192 1942 
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In rats, very low and very high doses of andro- 
gens may stimulate spermatogenesis while inter- 
mediate doses have depressing effects. Rubin- 
stein^^ showed that when immature rats were 
given doses of testosterone propionate of 5.0 
micrograms daily, the testis weights increased, 
whereas doses of 50.0 micrograms caused a de- 
crease. Using higher doses, Shay^® found that 
3.0 mg. per week inhibited sperm maturation in 
rats, while 30.0 mg. per week was followed by 
increased weight of the testes and stimulation of 
sperm production. 

In man the chief indication for the use of 
androgens is not in the treatment of sterility. 
The bulk of evidence indicates a depressing 
effect of the materials upon spermatogenesis. 
Clinical evidence that small doses of androgen 


Rubinstein, H. S., and A. A. Kurland: Effect of 
testosterone propionate on rat testis. Endocrinology 28: 495. 
1941. 

Shay, H., J. Gershon-Cohen, K. E, Pa.schkis and 
S. S. Fees: Inhibition and stimulation of testis in rats treated 
with testosterone propionate. Endocrinology 28: 485. 1941. 


may be useful in human sterility is too meas;, 
to warrant the general use of these agents i( 
this purpose. For the present, then, the mo 
practical clinical use of androgens is as repho 
ment therapy where clear evidence of androge 
deficiency exists. 

In boys in whom adolescent changes are di 
layed, gonadotropins are usually indicated. ! 
these substances fail to stimulate the testes I 
the production of normal quantities of andn 
gens, then the administration of androger 
themselves may be warranted. Inhibition ( 
sperm production should be considered as 
possible result of such treatment. In men n 
peated sperm counts serve as an index of ferti 
ity. In boys, however, such a test is not obtair 
able. In order to maintain any potential ferti: 
ity and to avoid reducing chances for fertility i 
the future, courses of treatment should be inter 
rupted by periods of rest. 

Clinicians should remember that the probler 
is still in the stage of clinical experimentation. 

E.P.McC. 



■ ^NUTRITIONAL DEFICIENCY AND 
vlATERNAL BEHAVIOR 


“■ 0 TifE Editor 

In a letter to the Editor m the March issue of this 
oumal, Dr David Lcv\ commented on studies he 
las made on mothers of children under treatment for 
~)eha\ior problems He found that there is a relation 
^ hip ‘between the habitual number of days of men 
- tnial flow and the strength of the maternal feeling” 
" •^nd that ‘ a significantly higher proportion of strong 
natemal impulses appeared m the \soman having a 
loi\ of 6 to 8 da>s than in the group flowing from 2 to 
Idajs ’* 

^ Observations previously made in animals, that the 
^^i\er loses its ability to inactivate estrogen m vitamin 
J complex deficiency V * ^cd us to investigate the re 
ation of nutritional deficiency to the occurrence of 
Iinical syndromes associated with an excess of estro 
{cn In a study already reported,'* and in others now in 
progress we haxc observed that women with pro 

^Biskivd M S , and G R Bislind SaoiceOA 462 

mi 

* Biskivd, M S , AND M C SfiELESNX \K Etidocrtnology 
10 819 1942 

*Bismnd, M S, \ND G R Biskind Endocrinology Z\ 
109 1942 

* Biskind, M S J Clin Endocrinology In press 


longed menstrual jicnods usually suffer also from 
premenstrual tension and that deficiency of the vi 
tamm B complex is concerned in the etiology of both 
syndromes The excessive irritability m these women 
often persists through the entire month, becoming 
more severe as the estrogen level ri^ies further in the 
latter part of the intermenstruum This would seem 
to be an important factor in inducing behavior prob 
lems m the children Several patients whose chief com 
plaint was menorrhagia, spontaneously expressed 
concern because they had been becoming increasingly 
short tempered with their children This was accom 
pamed by an attitude of obvious over solicitude 
Treatment of the nutntional deficiency in these 
patients with vitamin B complex in adequate dosage 
orally, or orally and parenterally, led not only to di 
minution in the amount and duration of the men- 
strual flow but also to prompt disappearance of the 
excessive irritability 

Mortov S Biskivd, M D 

Gersov R Biskind, D 

Beth Israel Hospital, Ncu> York Ctly 
and Mount Zxon Hospital and the 
Unturstly of Cahfornxa Medical School, 

San Eranctsco, Calxforma 
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BOOK REVIEW 

Lemos Torres, Ulisses. 

H 5 '^perthyroidism and its treatment. Sao 
Paulo, 1942, 342 pp. 

The author distinguishes six different types or 
grades of hyperthyroidism: (1) hyperthyroidal 
constitution; (2) Graves’ disease, with 5 sub- 
groups; (3) hyperthyroidism caused by general 
hormonic disequilibrium, especially of pituitary 
origin; (4) by adenoma; (5) by inflammation; (6) 
by neoplasm. Various types are illustrated by 
case reports (15 in all) which excel in their com- 
pleteness of personal histories and clinical and 
laboratory data and which are supplemented by 
photomicrographs showing the structure of the 
removed thyroid. Many of the proposed theories, 
e.g., iodine-Basedow as a consequence of iodine 
treatment of a non-toxic adenoma, are culled 
from debatable literature. In his introductory 
chapters on the anatomy and physiology of the 
thyroid and also in most of the rest of the accom- 
pan 5 dng text, the author tries to account for as 
much of the abundant literature as his limited 
space permits. The reader is impressed with the 
variegated and often contradictory theories ad- 
vanced on the normal and pathological physiol- 
ogy of the thyroid. — A.E.M. 

ADRENALS 

Haseltine, S. L. 

Later report on suprarenal gland in the treat- 
ment of glaucoma, progressive myopia, and 
some allergic conditions. J. Am. Inst. Homeo- 
Iherapy 36; 85. 1943. 

Oral administration of 8 to 15 mg. of adrenal 
gland, 1 to 3 times a day, is of value in these con- 
ditions and in haj'- fever, asthma, vernal catarrh 
and eczema. Eight case reports are presented. — 
Courtesy Biol. Absts. 


Heni, F. 

The sublingual administration of desoxycor 
costerone in the treatment of Addison’s d 
ease. Deutsche med. Wchnschr. 68: 162. 1942 

Three cases of successful use of the acetal 
DCA, by sublingual administration in Addison 
disease are reported. Absorption is sufficient bi 
the dose must be about 3^ higher than in inti 
muscular administration. Overdosage mayresu 
from continued administration of 10 mg. ' 
more. Blood studies are included.— Coadf. 
Biol. Absts. 


Heni, F. 

Problems in the utilization of deso.xycoi 
costerone and similar substances in actual co 
tical insufficiency. Detitsche med. Wchnschr- 
318. 1942. 

Desoxy corticosterone acetate affects salt an 
water metabolism more strongly than the caM 
hydrate metabolism, in Addison’s disease. 
effect on K metabolism is less than that on ‘ ‘ 
and it is suggested that carbohydrate meta o 
is influenced by potassium concentration, 
did not completely restore health in 4 P® . 
with severe Addison’s disease, althoug * 
highly effective in mild or moderate 
gesterone has a beneficial effect on carbo } 
metabolism in severe Addison’s disease, tes 
one and estrone increase general tone on 
mild cases. These related sterones do no 
salt metabolism but increase the 
serve of muscle. Progesterone may 
certain severe cases of Addison’s disease i 
DCA produces disturbances of water ^ 
metabolism. The effect of the various ag 
glucose tolerance is compared. Cour c 
A bsts. 
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Kosier, H. and L. P. Kasman. 

Effect of desoxycorticosterone acetate in post- 
operative shocL Arch. Surg. 45: 272. 1942. 

’]■ 200 patients operated on for conditions such 
Uhat shock might reasonably be e.xpected to de- 
velop during or after the operation were studied. 
’'lOO alternately chosen patients were treated with 
" desoxycorticosterone acetate, one to two days 
4ipreoperative and ten to twelve daj'S postopera- 
-tive. The other 100 patients were given parent- 
eral NaCl solution. Mortality rate in the treated 
and control groups was used as the criterion of 
“effectiveness of therapy. There was no evidence 
that desoxycorticosterone therapy prevented or 
influenced the shock state favorably. — D.A.hf. 

' Sarason, E. L. 

■ Morphologic changes in the rat’s adrenal 
’■ under various e.xperimental conditions. Arch. 
j. Port. 35: 373. 1943. 

- Changes in weight of adrenals relative to body 
iA'eight and lipid deposition, observed histologi- 
■-cally, were studied in rats subjected to (1) dcs- 
.'Oxycorticosterone acetate, (2) hypophysectomy, 

< (3) castration, (4) inanition, (5) high protein and 
‘(6) high potassium diets and (7) stilbestrol. 
Administration of 2 mg. of desoxycorticosterone 
acetate per dayfor one month resulted in atrophy 
of the adrenal in the male but not in the female. 
In both, the zona glomerulosa was shrunken and 
depleted of lipid. In the atrophy following hypo- 
(.‘physoctomy the zona fasciculata was shrunken 
<■ and the zona glomerulosa became slightly hyper- 
fiplastic. Administration of deso.xycorticostcrone 
acetate to these rats resulted in further atrophy 
, of the adrenal associated with shrinkage and de- 
'pletion of lipid of the zona glomerulosa. This in- 
"dicates that adrenal atrophy following desoxy- 
■'corticosterone acetate is not mediated through 
the pituitary. Acute inanition in the female re- 
sulted in moderate adrenal hypertrophy accom- 
panied, in about half the animals, by depletion 
‘ of cortical lipids. Adrenals of rats fed for a month 
containing 45-50% protein and of rats 
receiving, after a 24 hour fast, an injection of 5 

• tug. of stilbestrol per 100 g of body weight, 

• showed adrenal hypertrophy and some degree of 
' hpid depletion.— M.T.M. 

: ScuDDER, J. AND R. H. E. Elliott. 
t’ Controlled fluid therapy in burns. J. South. M. 
c 104:651. 1942. 

j . report illustrating severe hemoconcentra- 
electrolyte changes, acidosis, hypopro- 
onemia, sodium loss and hyperpotassemia which 


occur early in the burn syndrome; and the hyper- 
bilirubinemia, hypocholestremia and anemia seen 
later. Therapy included serum, salt, adrenal 
cortical extract, glucose, o.xygen, plasma, blood 
transfusions, and a high protein and high vitamin 
diet. The successful use of cortical extract is 
emphasized. — D.A .M. 

Taylor, C. E., and B. H. Kean. 

Waterhouse-Friderichsen syndrome on Isthmus 

of Panama. Am. J. Dis. Child. 65: 426. 1943. 

Two cases in mestizo infants are reported. The 
first, a girl aged 25 days, is the youngest except 
one in the literature. At postmortem she showed 
extensive bilateral adrenal hemorrhages, a con- 
genital polycystic kidney (left), moderate con- 
gestion of the lungs, moderate congestion of the 
leptomeninges, severe congestion of the mucosa 
of the larynx and trachea, small bilateral sub- 
conjunctival bemorrbages, small cysts of the base 
of the tongue, cyanotic mottling of the skin, a 
relatively large normal thymus, and a total ab- 
sence of lesions in the periadrenal tissue. The 
second, a girl of 2 months, was found at autopsy 
to have hemorrhage of the left adrenal, bilateral 
suppurative otitis media, severe tubular de- 
generation of the kidneys, malnutrition, hypo- 
plasia of the thymus, and no hemorrhage in the 
periadrenal tissue. In both cases the hemorrhage 
had destroyed the medulla and a large part of 
the cortex of the glands. The meningococcus was 
not demonstrated in either case. Both patients 
had an acute clinical course with high fever, 
gastro-intestinal and respiratory symptoms and 
collapse. These are the first cases to be reported 
from Central America and bring the total of 
published cases to 107. — E.C.R.,Jr. 
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Bickers, W. 

Primary dysmenorrhea. South. M. J. 36: 192. 

1943. 

The normal and dysmenorrheic patient have 
been compared according to general body struc- 
ture, psychic factors, age, family history, men- 
strual regularity, endocrine status as shown by 
the consistent presence of a corpus luteum, endo- 
crine status, anatomy of the uterus, histology of 
the uterus and myometrial physiology. The only 
difference found between the two groups was the 
constant alteration in myometrial physiology in 
the dysmenorrheic uterus. A condom ballon was 
inserted into the uterus, and connected through a 
catheter to a kymograph. Tracings of uterine 
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contracts during menstruation were taken on 17 
dysmenorrheic patients and a group of normal 
control. Myometrial spasm was demonstrated in 
the dysmenorrheic group. This spasm could not 
be abolished by atropine, ephedrine, epinephrine, 
calcium gluconate, and benzedrine sulfate. A new 
spasmolytic, non-narcotic, pavarine-like drug, 
pavatrine, abolished myometrial spasm and in- 
hibited uterine contractions in about one third 
of the dysmenorrheic uteri. Estrogens, progester- 
one and testosterone did not alter the pattern of 
human motility in the human uterus. The author 
recommends a flexible stem pessary, inserted on 
the last day of menstruation, which will act as a 
foreign body to stimulate a congenitally defective 
myometrium to expulsive contractions, with im- 
provement in the mjmmetrial physiology. In a 
majority of the patients with dysmenorrhea the 
uterine spasm will be abolished after the pessary 
as been in place for 6 weeks.- — E.W . 

Ironstein, T. P., L. J. Halpern and A. W. 

Brown. 

Obesity in children. J . Pediat. 21; 485. 1942. 

Of a large group of children referred with ten- 
ative diagnoses of Frohlich’s syndrome, studies 
of 46 children, ranging from 4 to 15 years, com- 
prise this report. History and physical and 
laboratory examinations of each child on admis- 
sion and at regular intervals thereafter, over an 
observation period ranging from 6 months to 6 
years, were conducted to establish any evidence 
of glandular dysfunction as a possible basis for 
obesity. None was found. — Courtesy, Child De- 
velopment Abstracts. 

Bronstein, I. P., A. Luhan and Wm. B. Mav- 

RELIS. 

Sexual precocity associated with h3'^perplastic 

abnormality of the tuber cinereum. Am. J. 

Dis. Child. 64: 211. 1942. 

Report of a case of a 22-months-old girl ex- 
hibiting precocious sexual development, “in 
whom necropsy revealed what was interpreted as 
an' ectopia of brain tissue between the infundib- 
ulum and the mammilary bodies.” — Courtesy, 
Child Development Abstracts. 

Cantilo Enrique and Carlos Fernandez 

Speroni. 

Endocrinopathies, X. Discussion on two 

amenorrheas. Semana med. 49, II: 489 (1942). 

The first case appeared to be of the asthenic 
hypoendocrine type but on the basis of well de- 
veloped genitals with pubic hypertrichosis, a 


diagnosis of hyperovarian secretion with pitui- 
tary inhibition was made. The second patient o! 
pyknic type, showed male distribution of pubic 
hair and uterine hypoplasia. In this case pituitaw 
overactivity was diagnosed. The first patient had 
a fasting glucemia of .088 and of .095 after glu- 
cose ingestion; the corresponding figures in the 
second patient were .101 and .285 gm.%. The 
first patient received 10 mg. progesterone daily, 
the second 3 injections of estrogen per week (5 
mg. each). The treatment was continuous until 
menstruation occurred. For stabilization of the 
menstrual cycle, the first patient received treat- 
ment with a FSH preparation combined with 
chorionic gonadotropin during the first part of 
the cycle. The second patient was treated with 
estrogen during the predecidual phase. Per- 
manent cure of the amenorrhea was obtained in 
both cases. — A.E.M. 

Deming, C. L. and j. T. MacLean. 

The incidence of pyelonephritis in successive 
pregnancies. J. Urol. 49: 236. 1943. 

This paper is a statistical and critical study of 
68 cases of pyelonephritis associated with preg- 
nancy, representing 74 infections, 65 of which oc- 
curred during pregnancy and 9 of which devel- 
oped post partum. Nearly two-thirds of all the 
cases occurred in the first and second pregnan- 
cies. The incidence of infection increases eac 
month, with the maximum occurrence at the 
fifth and sixth months of pregnancy, 'vhic 
parallels the incidence of occurrence of dilation o 
the ureter. Both parallel exactly the increased ex 
cretion of estrogen and pregnanediol by 
centa during pregnancy. Only 25 per cent o t o 
cases were “cured” at term, yet within 2 wee s 
of emptying the uterus, 90 per cent were asyinp 
tomatic and free of infection. — H.W. 

Folley, S. j. . 

“Ghost” formation in subcutaneously 
planted tablets of synthetic oestrogens. i o i 

150: 403. 1942. 

Tablets of diethylstilbestrol and hexoestrol im- 
planted in cattle 3 months have the corte.x in 
trated with a substance that is chiefly ^ 
protein and form an ether-alcohol 
membrane that retards absorption of t ^ 
gen from the implant . — Courtesy Biol- ^ 

Folley, S. J. , , ^ 

Retarding effect of ghost formation on a 
tion from subcutaneously implante ^ 
of hexoestrol. Nature 150: 735. 1942. 
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Disk-shaped 1-gm. tablets of hexoestrol im- 
anted subcutaneously in cattle maintained a 
lear absorption curve for the first 10 to IS 
ys; then the curve continued to fall so long as 
e experiment lasted. This retardation of ab- 
rption is attributed to infiltration of the cortex 
the implant by a relatively insoluble protein 
lich forms a “ghost” around the tablet. — 
iiirfesy Biol. Absls. 

jEBScn, R. 

Treatment of gastric ulcers with progesterone 
and other cholcstenone derivatives. Deutsche 
mcd. Wchmehr. 68: 417. 1942. 

Estrone is known to have a beneficial action on 
stric ulcers due to a direct trophic effect on 
strointestinal epithelium and an indirect 
asmolytic effect on smooth muscle. Progester- 
e, in daily injections of 20 mg., is not as ef- 
:ti\’e but does not cause mastodynia or loss of 
tency in males. A mixture of androstenedione 
d progesterone, in the same daily dose, is also 
iS active but is useful in treating gastritis, 
isoxycorticosterone acetate, 10 to 20 mg., had 
tie effect on ulcers but it is believed that higher 
ses shold have a marked effect, at least in gas- 
tis. — Courtesy Biol. Absts. 

3VAK, E. 

The present status of gynecological orgnother- 
apy. South. M. J., 36: 145. 1943. 

This paper is a long review article, comparing 
e present status of organotherapy in gynecol- 
y with that existing 20 years ago. White our 
lowledge of reproductive endocrinology has 
en enormously increased during the last 25 
ars, there has not been a corresponding ad- 
nce in gynecologic organotherapy. There has 
en no notexx’orthy improvement in the treat- 
:nt of amenorrhea. Organotherapy is frequently 
auxiliary value in the treatment of dysmenor- 
ea and functional bleeding. Progesterone is 
nerally reported to have definite value in the 
:atment of threatened and habitual abortion, 
ganotherapy is rational and effective in the 
atment of the menopausal vasomotor symp- 
rus, gonorrheal vulvovaginitis of children, and 
nile vaginitis. The advances made in the knoxxd- 
ge of reproductive endocrinology have facili- 
Icd intelligent interpretation of clinical 
oblems and may, each year, add to our thera- 
utic armamentarium. — H.W. 

tciiER, J. D. AND H. TucHEwrez. ' 
Premenstrual state in young girls. Am. J. Dis. 
Chili. 65: 269. 1943. ^ 


The authors studied a 10 year old girl with a 
persistent vaginal discharge that had been sus- 
pected but never prox-en to be due to gonorrhea. 
They decided that this discharge was part of the 
normal prcmenarchal state, an obserx'ation which 
has been described before only in the German 
literature (by Soeken). The authors then investi- 
gated 49 other girls ranging in age from 8J4 to 14 
years and concluded that the premenarchal 
changes: (1) arc first noticed between the ages of 
8 to 13 j'Cars (mean 11 years 4 months); (2) 
occur usually one month to two years (mean 10 
months) before the onset of menses, but may ap- 
pear suddenly only one week before menarche; 
(3) are characterized by: a) a white, caseous 
exudate on the vulva and in the x’agina, a swell- 
ing and a graying of the hymenal ring, a rugate 
and pale appearance of the vaginal xvall and a 
normal appearing cervix; b) a change in the re- 
action of the vaginal secretion from alkaline to 
acid; and c) a change in the type of flora from 
cocci to bacillary (although acid-forming entero- 
cocci arc occasionally found with or without the 
bacillary group); (4) usually but not alxvays pre- 
cede other signs of puberty such as development 
of the breasts and growth of the vulvar hair; 
(5) persist after menstruation; (6) are similar to 
the changes induced by estrogen therapy; (7) 
are probably responsible for the spontaneous cure 
of gonorrheal infection; and (8) are often mis- 
takenly diagnosed as gonorrheal vaginitis. — 
E.C.R.,Jr. 

Preissccker, E. 

Studies on the tolerance of stilbene. Deutsche 

vied. Wchenschr. 68: 428. 1942. 

Choline increases tolerance of women to di- 
ethylstilbeslrol and its dipropionate. Side effects 
are less frequent with a double compound of 
diethylstilbestrol and choline than with diethyl- 
stilbestrol alone. Studies with other esters of 
stilbestrol are reviewed. — Courtesy Biol. Absls. 

SCHITTENHELM, A. 

A critique of hormone therapy. Deutsche mcd. 

Wchnschr. 68: 33. 1942. 

Modern applications are reviewed for pitui- 
tary, thyroid, adrenal cortex and sex hormones, 
as well as for insulin and diethylstilbestrol. In 
the introduction, a warning is given of the inap- 
plicability to diagnosis of the interferometric 
method of the Abderhalden reaction. — Courtesy 
Biol. Absls. 
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SCHNEEBERG, N. G., W. B. LiKOEE, AND I. E. 

Rubin. 

The pituitrin concentration test of renal func- 
tion. J. Lab. Clin. Med., 28: 757. 1943. 

In a series of 100 unselected hospital cases, 4 
procedures for testing renal function were com- 
pared: the Fishberg test; the Volhard dilution 
test; the Volhard dilution test plus 0.5 cc. surgi- 
cal pituitrin; and the pituitrin concentration test 
of Sodeman and Englehardt. All procedures were 
performed in 25 patients, and the Fishberg and 
pituitrin concentration tests in the remaining 75. 
There was a 90 per cent correlation in the results 
obtained by the Fishberg technic and the pitui- 
trin concentration test. In 4 cases the pituitrin 
test failed entirely, and in 6 it apparently re- 
flected the condition of the kidney more ac- 
curately than did the Fishberg procedure. When 
the specific gravities of the urines ranged be- 
tween 1.015 and 1.025, statistical analysis of the 
results showed the possibility of considerable dis- 
agreement between the 2 tests. The authors be- 
lieve many more cases must be studied before 
the relatively simple pituitrin test can be used in 
place of the Volhard or Fishberg procedures in 
the true evaluation of kidney function. — 
T.H.McG. 


Presented in detail are case reports of thi 
convulsive eclamptics and of eight true p 
eclamptics. One of the latter was induced and 
remained ambulatory. All cases were favoral 
influenced by administration of estrogens, 
eluding estradiol benzoate and diethylstilbest; 
This therapy is more effective in the prophjla 
than in the control of convulsive eclampsia 
could be anticipated. Author believes that bio 
estrogen assays are essential to recognition o: 
true pre-eclamptic state since administration 
estrogens to unproven pre-eclamptics do no go 
and may do some harm. — D.A.M. 

Shute, Evan 

Vitamin E in the prophylaxis of abruptiop 

centae. Surg., Gynec. and Obstet. 75: 515. 19 

Case reports are presented to show that: a 
ruptio placentae can be foreseen during pn 
nancy by means of a blood estrogen assay, t 
signs disappear promptly if vitamin E is adm; 
istered at once; ''the vitamin E used must be 
potent preparation. The dose usually rises 
pregnancy proceeds and must always be thed: 
required to control symptoms if any particu. 
woman's pregnancy. ... It must be given un 
delivery.” — Author's Abstract. 


Sexton, D. L. 

Emaciation and endocrine dysfunction. Soiith 
M. J. 36: 276. 1943. 

Eight cases are presented of patients whose 
chief findings were emaciation, weakness, and an- 
terior pituitary failure, the thyroid, adrenals and 
gonads being markedly affected. In 6 of the 8 
patients, history of a definite psychological dis- 
turbance was elicited, while in the other 2 the 
onset was insidious. From the experimental and 
clinical evidence available, functional pituitary 
failure may follow^ inanition. The clinical signs 
are not unlike those seen in early Simmond’s 
disease, wnth anatomical destruction of the an- 
terior hy’^pophysis. The author believes there is an 
inherent w'eakness in the pituitary gland that is 
functionally depressed by inanition, producing 
gastric disturbances and anorexia as does Sim- 
mond’s disease. He recommends correction of the 
psychic upset, and support of adrenal deficiency, 
with substitutional hormone therapy added as 
needed. — E.W . 


Shute, Evan 

Influence of estrogens on genuine pre-eclamp- 
sia and eclampsia. Am. J. Surg. 59: 478. 1943. 


Shute, Evan. 

Vitamin E in habitual abortion and habiti 

miscarriage. J. Obst. and Gyncc. Brit. Emp. 

534. 1942. 

Brief details are presented of all the pregna 
cies, both before and during treatment 'U 
vitamin E or other agents, of 17 women wit 
tories of true habitual abortion and 5 with a 
tual miscarriage. No evidence was foun 
vitamin E, even when given in large doses, n 
of any value in the treatment of habitua a ( 
tion. There was some evidence that vitamin 
therapy might be of some value in the trea m 
of habitual miscarriage. — Author’s Abslroc- 


Talbot, N. B., A. M. Butler, R. A. 

P. M. Rodriguez and E. A. MacLache ^ • 
Excretion of 17-ketosteroids by 
abnormal children. Am. J. Dis. Clin ■ 


1943. 

A series of measurements of the urinar) 
Lion of 17-ketosteroids has been made on 
subjects ranging in age from a few hours 
17 years. Of these, 31 were 
ranging in age from 4 to 18 years; 6 
3 n 69 boys ranging in age from a feiv o 
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■ars The output is low from birth to approvi- 
atel) 10 years, and then gradually rises as the 
bjects approach 18 years Boys did not excrete 
inificantly greater amounts of these substances 
an girls suggesting that the adrenal cortex is 
e chief site of origin of the IT-ketosteroidsdur 
g childhood The rise in the output after 10 
ars implies a relation betw een the secretory ac- 
,ity of the adrenal cortex and growth and de- 
lopment From the normal range it is possible 
tell whether a gix'en value is abnormally high 
am age, but since xalues approximating 0 
ay be considered normal for children under 10 
ars, detection of abnormally low excretion 
ider that age is not possible Children of 12 
ars should excrete at least 1 mg of 17-ketoste- 
ids daily, of 18 years approximately 9 mg 
liv Day to day' xariation m the excretion by a 
igle Subject was in\ estigated An analy sis of 
assays on 2 normally menstruating (adult) 
imen show ed that tw o thirds of the values fell 
thin ±15 and ±12 per cent of the average 
lue for each subject, respectively In no m 
ince did any value obtained for one subject de 
ite from her average x alue by more than ±30 
r cent Approximately similar results w ere ob 
ined in the assays of a normal man and of two 
ildren A tendency toward a moderate eleva- 
in in output of 1 7 ketosteroids w as observed in 
ipparently “normal” children with physiologic 
tual precocity and in 7 abnormally overweight 
ildren These latter also were found to have ac- 
erated development and growth, suggesting 
at excessive obesity may favor a hyperexcre 
'nofl7 ketosteroids Abnormally low excretion 
IS found in children over 12 years whose 
awth and development were retarded, includ 
; 9 patients with presumable deficiency of the 
tenor lobe of the pituitary gland and 12 pa- 
nts with hypothyroidism who were receiving 
jroid therapy This suggests either that more 
jroid medication is required for the excretion 
a normal amount of 17-ketosteroids than for 
‘adequate” clinical response, or that “hy'po 
yroidism” is not necessarily a simple disease, 
nch IS characterized only by a lack of thyroid 
rmone The excretion of 17 ketosteroids by 13 
tients with mongolism was not consistently 
normal In adults, 89 determinations were 
ide on 4 normal women, and 12 on 3 normal 
w The women had values xvhich corresponded 
^sely to those obtained for children 17 to 18 
ars old (average 7 mg ) Men excreted more 
' etage 1 1 mg ) than women or older children 
■ECR,Jr 


VAN VVagenen, G , AND R H Jenkins 

Pyelo ureteral dilatation in successive preg- 
nancies J Urol 49 228 1943 

The demonstrable dilatation of the ureter 
which occurs in approximately 80 per cent of all 
pregnant women has been termed “physiological 
hydroureter of pregnancy ” Stasis caused by' this 
facilitates bacterial invasion and e\ entual pyeli- 
tis The writers have previously shown that ure 
teral dilatation also occurs in the later months 
of pregnancy' m the rhesus monkey, and persists 
after surgical removal of the fetus, in one case 
making its appearance three months after the 
fetus had been removed In the present paper the 
urinary tracts of 10 monkeys (macaca mulatta) 
haxe been visualized by excretory urography 
through 37 normal pregnancies Dilatation is at 
a maximum m the first pregnancy, and decreases 
with succeeding pregnancies If such conditions 
exist m the human, infection should be less fre- 
quent after the first pregnancy The hy'pothesis 
of a placental endocrine cause of this dilatation 
was tested by the use of stilbestrol, theehn and 
progesterone It was impossible, with the estro 
gens, in the amount used, to reduce existing dila- 
tation m late pregnancy or to speed up post par- 
turitional regression, nor was premature dilata- 
tion induced with progesterone — H IF 

Watson, B A,N Yolton, andL Rauls 
Sex hormone assays in the menopause their 
clinical significance / Lab Chn ifed,2S 
732 1943 

Data and conclusions were drawn from the 
analysis of from 2 to 4 complete 24 hour speci 
mens of urine from each of 28 women with well 
known signs and symptoms of the climacterium 
Of these wom'-n, 12 had had an artificial meno 
pause Estrogens were calculated by the ovariec- 
tomized mouse method and reported m gammas 
of estrone, 17 ketosteroids were estimated by a 
modification of the Zimmerman method and re- 
ported as milligrams of androsterone The aver- 
age mean estrone for all cases was about 6 8, for 
the menopausal group with “flashes,” 5 61, and 
for about those w ithout “flashes,” 7 68, the range 
of values was very wide (1 1 to 22 9) Mean an 
drosterone values were not significantly altered, 
although individual variations were marked The 
cases could be grouped into 3 categories as a re 
suit of the hormone determinations Those with 
(a) a hek of female sex hormone, (b) a deficiency 
of male sex hormone, and (c) a sex hormone im- 
balance with indixidual values in normal limits, 
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e.g., low normal male and high normal female, 
or vice versa. In each instance, therapy was di- 
rected with reportedly good results toward re- 
placement of the hormone found to be diminished 
in the urine. The authors conclude that a satis- 
factory correlation can be made between the 
titer of sex hormones of the urine and the clinical 
results to be e.xpected in treating women with 
climacteric symptoms. — T.H.McG. 

Wetzel, N, C. 

Assessing the physical condition of children. 

III. The components of ph 3 '’sical status and 

physical progress and their evaluation. J. Fed. 

22: 329. 1943. 

The author employs a series of photographs of 
the same group of children to u’fustrate the basic 
meanings that can be attached to physique, de- 
velopment, nutritional grade, and age, sepa- 
rately, and to show how these may be reassem- 
bled by means of a “grid” (which he has devised) 
for the assessment of the physical condition of 
these children. He emphasizes the ease with 
which a group can be “screened” by this tech- 
nique to isolate the individuals who need ex- 
tensive investigation because of their unfavorable 
physical state. — E.C.R.,Jr. 

GONADS 


Bergman, R. T. 

Carcinoma of the prostate: Recent advances in 
its treatment. California C? Wesi. Med. 58: 7l. 
1943. 

Hormonal treatment relieved pain in nearly 
90% of the author’s cases; caused an improve- 
ment in appetite, gain in w'eight, and an actual 
regression in size of the gland after several 
months’ treatment. — Author’s Abstract. 

Brown, E. 

Treatment of gonorrheal vulvovaginitis with 
estrogens. Am. J. Dis. Child. 64: 211. 1942. 

Thirteen cases of gonococcic and 6 of non- 
specific vaginitis in prepubertal girls treated suc- 
cessfully with estrogens are reported. — Author’s 
.1 bstract. 

Gold, S. 

Estrogen therapy in testicular hypofunction. 
Caiiad. M. .4. J. 48: 231. 1943. 

Two male patients with diminished sexual 
potency were treated with estrogenic hormone 
following a course of testosterone propionate. A 
third patient received alternate injections of 


Volutr; ; 

androgenic and estrogenic hormones. The estr 
genic hormones were thought to increase libic 
and potency; there was no antagonism betwec 
the male and female hormones used, in the gi\£ 
quantitites and proportions. There was no Lm 
ficial effect on spermatogenesis in the patieni 
with total aspermia. The efficacy of thedruga: 
not maintained over a period of time. — P.ILS. 

Jones, G., E. Seegar, G. 0. Gey, and M, 1 
Gey. 

Hormone production by placental cells malt 
tained in continuous culture. Bnll. Job 
Hopkins Hosp. 62: 26. 1943. 

Pure strains of cells from human placental ti: 
siie were maintained in continnnns cuhm sr 
assays for cyonin (chorionic gonadotropin) am 
estrogen noade on the supernatant cell freeculluri 
medium. Cyonin was demonstrated as indicafct 
bi'^ the presence of corpora lutea in the 21-day ole 
rat ovaryq estrogen was not present in increasei 
amount over the control tissue culture medium 
-~P.H.S. 


Lapin, J. H., W. Klein, and A. Goldman. 

Cryptorchidism, J. Fed. 22: 175. 1943. 

The authors treated 200 boys for cryptorchid 
ism in their endocrine clinic during the past mm 
jmars but are able to report on only 39 boys win 
were followed for from two to nine years. Sue 
cessful descent into the scrotum was obtained ii 
only six instances (15.3 per cent). Thefollo"in[ 
conclusions were reached: Treatment of co'pi 
orchid testes is advisable to relieve the deficienn 
of androgenic hormone formation, spermato 
genetic activity and the psychological handicap 
provided a procedure is adopted to mininiiae i 
dangers of pubertas praecox, of osseous retar a 
tion and of testicular atrophy. The optima agf 
for treatment is 14 years. A preliminar}' tes o. 
endocrine therapy is fully justified in any cr)T 
orchid testes not clearly ectopic. ChorwnK 
gonadotropic hormones are only ones free r 
theoretical objections. The maximal dosa^ 
should be given in small frequent 
a six-week period without any rest period. 
cryptorchid testes do not descend following 
dosage and for this period, operation shou 
immediate and further hormone can be P 
after the testes is embedded in the j. 
Ectopic testes should benefit from a simu ar^P^ 
and post-operative procedure except where 
plicated by a substantial inguinal herm 

M.B.G. 
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lUPEL, T!. 

Prostatic cancer; an evaluation of treatment 
by castration. Soiilh. M. J. 36: 2S1. 1943. 

The results of treatment of 26 patients with 
rostatic cancer by testicular e.xcision, and 8 by 
ilbestrol treatment. There were three deaths, 
VO patients who regressed after immediate im- 
rovement had to be placed on stilbestrol, while 
11 but one of the patients obtained immediate 
‘lief from pain after castration. Stilbestrol had 
delayed action. A review of the rationale of 
lis treatment is given.- — II.U'. 

iioupsos, W. 0. 

Endocrine problems in the male. Xebraska 
M.J. 2&-.9. 1943. 

Discussing treatment of undescended testes, 
uthor says material of choice is chorionic 
madotropin because in most instances, the 
■stes can respond to stimulation. The only c.xcep- 
ons are those cases in which both testes are 
ithin the abdominal cavity. It is preferable that 
eatment be carried out at an early age. When 
Ecessary, operative procedures are made easier 
y pre-treatment with chorionic gonadotropin. — 
U.M, 


/arren, S., and K. W. Oldiiausen. 

Interstitial cell growths of the testicle. .4«i. J. 
Path. 19: 307. 1943. 


Two cases of hyperplasia and 2 cases of tumors 
i the interstitial cells of the testis are reported 
here is included a detailed survey of the litera- 
tre on interstitial cells of the testis covering the 
illowing topics; in the normal testis, relationship 
) hormonal influences and hyperplasia of in rela- 
nn to spermatogenesis. Criteria for classifying 
ther as local tumor or as hyperplasia are pre- 
•nted. Hyperplasia occurs principally at or 
hove 45 years of age in atropic testicles and is 
iscovered chiefly at autopsy. Local tumors occur 
redominantly at or below 43 years of age in 
-sticles larger than normal and are generally 
iscovered during life and removed surgically. If 
contains an increased number of 
' fstitial cells, especially if the seminiferous 
4 ules are partially or completely destroyed the 
ntient should be carefully followed for more 
nn ten years for the appearance of metas- 
4SCS as indication of malignancy. — M.L.M. 


sminoma developing in an undeveloped geni- 
aniage. Arch. Path. 35: 590. 1943. 

^ 9ase is reported of complete failure of the 


right genital aniage to develop, associated with 
immaturity of the left genital aniage. At the age 
of 47 the patient died with a retroperitoneal 
seminoma, apparently arising in the rest of un- 
developed right genital aniage. — Author’s sum- 
mary. 


Zondek, B. 

The importance of increased production and 
e-veretion of gonadotropic hormone for diag- 
nosis of hydatidiform mole. J. Obst. Gyiiaec. 
Bril. Emp. 49: 397. 1942. 

Increased e.vcretion of prolan A (FSH), while 
inadequate tor diagnosis of pregnancy in itself, is 
of value in the diagnosis of hydatidiform mole. 
A titration value of over 500,000 MU of prolan 
A and 200,000 MU of prolan B (LH) per liter 
urine is strongly indicative of mole. Urine analy- 
ses should be supplemented by serum assay. In 
positive cases the latter contains quantities of 
both A and B, higher than that found in urine. 
Spinal fluid, moreover, which normally is nega- 
tive for B, becomes positive in hydatidiform 
mole and in general the higher the titer the more 
certain the diagnosis. Demonstration of the pro- 
lans in tissues is also of diagnostic importance; 
a placental tissue titer of over 800 MU per gra. 
makes diagnosis of malignant degeneration prob- 
able, and such diagnosis is certain when values 
rise to more than 200,000 MU, particularly it the 
value of A is so elevated. Following pregnancy, 
persistence of prolan excretion more' than one 
week post partum is indicative of mole or of 
luteal cyst Three cases are presented illustrative 
of the above generalizations. — B.O.H. 


HYPOPHYSIS 

Anderson, A. and Wm. R. Murlin. 

Antagonism of pitressin and adrenal cortical 
extract in human diabetes insipidus. J. Fedial. 
21: 326. 1942. 

The physiologic antagonistic action of adrenal 
cortical extract and pitressin on the excretion of 
sodium, chloride, and water has been confirmed 
in the human subject with diabetes insipidus. 
Adrenal cortical extract is unable to produce an 
increased excretion of potassium unless pitressin 
is supplied. The suggestion is offered that faculta- 
tive reabsorption of water as induced by pitressin 
must be in progress before the kidney tubule can 
selectively excrete sodium and potassium ions. 
Atiihor’s Abstract. 
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Greene, B. A. 

Posterior pituitary extract in anesthesiology. 
Ann. Surg. 116; 898. 1942. 

Author advocates more frequent use of pos- 
terior pituitary extracts in operating rooms than 
has been customary in the past. By their judicious 
use, the surgeon can secure a more stable periph- 
eral circulatory system, a more relaxed abdominal 
field, better hydration, less blood loss, more ex- 
peditious and less traumatic surgery and a de- 
creased likelihood of postoperative intestinal 
atony. — D.A .M. 

Lurie, L. A. and S. Levy. 

Lawrence-Moon-Biedl syndrome. A report of 
two cases with unusual combinations of 
heredofamilial deviations. J. Fed. 21: 793. 
1942. 

Both patients presented a combination of 
obesity, genital dystrophy, dwarfism, mental re- 
tardation, syndactylism, familial occurrence and 
nerve deafness. One patient in addition presented 
the symptom of tapitoretinal degeneration. Elec- 
troencephelogram showed abnormalities con- 
sistent with a rather severe cerebral dysrhythmia. 
Electrocardiographic tracings revealed normal 
findings, thus excluding the possibility of con- 
genital heart disease. No skull deformities or 
skeletal defects were found on roentgenograms. 
The chemical constituents of the blood were 
within normal limits. — -M.B.G. 

Sheehan, H. L., and M. G. B. McLetchie. 
Simmond’s disease due to postpartum necrosis 
of the anterior pituitary. J. Obst. Gynaec. 
Brit. Emp. 50: 27. 1943. 

The literature is reviewed and a case is reported 
of Simmond’s disease which arose from post- 
partum necrosis of the anterior pituitary. It 
followed a typical clinical course, and the patient 
remained well nourished. Death occurred 6 years 
after delivery. Autopsy findings are included. 
Such cases, as verified by autopsy, now number 
48.— fl’.O.F. 

Wagner, R. 

Galactose tolerance test in endocrine disorders 
in children. Am. J. Dis. Child. 65: 207. 1943. 

The author applied the galactose tolerance 
test of Althausen, Lockhart, and Soley to 49 
children suspected of having reduced pituitary 
function. These subjects were diagnosed under 
the headings; h 5 '^pogonadism, obesity (with the 
three subdivisions exogenic, constitutional and 
"Frohlich-like”), cryptorchidism (with or with- 


out endocrine features), transitory infantilk- 
amenorrhea and irregularities of menstruatio; 
acne occurring during puberty, alopecia areal: 
gigantism, pituitary dwarfism and hepatomcga!, 
of unknown cause. A flat curve was anticipale 
in these patients because they were assumed ! 
have reduced thyroid function due to decrea-r: 
output of pituitary thyrotropic factor. Theba'; 
metabolic rate was below minus 15 in 11 ofti; 
cases. Most of the 49 children showed flat dec 
trose tolerance curves. The results of the gab 
tose tests were analyzed in terms of the surlacf 
area bounded by the plotted curve. Abnormalh 
flat galactose tolerance curves were obtained onl) 
for patients with hypogonadism and abnormali) 
high curves only for pituitary dwarfs. Theaulk 
concluded that the galactose tolerance test 
of more value for this series of patients than th 
dextrose tolerance test. He also determined tk 
rise induced by the galactose in the dextrose cos- 
tent of the blood. The dextrose level was hjpo- 
glycemic only in subjects with high galacto-e 
tolerance curves. No normal standards for th 
galactose tolerance test in' children were deter- 
mined; the analysis of the data was based on th 
standards for adults obtained by Althausen am 
co-workers. — E.C.R.,Jr. 

PANCREAS 

Fischer, E., S. Mackler and H. Marks. 
Long term growth of diabetic children. d)«. 
Dis. Child. 64: 413. 1942. 

The growth characteristics of a group o| 
diabetic children from low income fannif-i 
studied over a period of 5 to 10 years or ongcn 
are reported. Of the 42 children whose heig 
approximately the time of onset of diabetes ' 
known, all but 6 were either average or a 
their age when the disease began. The a\e c 
rate of growth in height of both boys an 
was below that generally expected 
children. — Courtesy, Child Development s 

Jacob, 'W. ^te- 

On the advancement of therapy o 
based on clinical and followup resu ^ ^|0 

last decade. Deutsche med. Wchnscir. 

1942. .-r 

Experience with 1266 diabetics, 
were d', is summarized from forcfS' 

incidence is noted. Mortality was 6. ^ ^ j 

at an average age of 61 years, and 6. /o 
at an average age of 58 years. Four | 

coma, and the remainder from n'f'’ 

rent diseases or degenerations. Di 
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countered in }i of the patients in following an 
lulin regime, and the use of various nostrums 
noted. Cirrhosis of the liver occurred in 2 pa- 
nts taking quanidine derivatives. In practice, 
:rapy of diabetes is far from ideal. — Courtesy 
ol. Absis. 

ESIIBAUM, J. D., AND N. SlIURC. 

Alcoholic cirrhosis of the liver: a clinical and 
pathologic study of 1S6 fatal cases selected 
from 12,267 necropsies. J. Lab. &* Clin. Med. 
28:721. 1943. 

This is a very detailed analysis of 3S6 cases of 
loholic cirrhosis occurring in 12,267 consecutive 
topsies. The report includes data related to 
e, racial and se.x incidence; alcoholic history; 
5 appearance of jaundice and ascites; esopha- 
al varices; variations in blood pressure; the 
lights of the liver and spleen; pectoral alopecia; 
e co-presence of carcinoma of the liver; and 
ncreatic changes. Of endocrine interest are the 
ncreatic changes. Striking variations in weight 
the pancreas were confined to isolated cases, 1 
lighing as little as 30 gm., and another as much 
230 gm. In 36.2 per cent, fibrosis of the pan- 
eas was well marked. Five patients had pan- 
:atic calculi. Parenthetically the authors com- 
ent that cirrhosis has been found in SO per cent 
all of their autopsied cases of pancreatico- 
hiasis.— r.H.il/cG. 

Brien, C. S. and j. H. Allen. 

Ocular changes in young diabetic patients. 
/• A. M. A. 120: 190. 1942. 

Retinopathy was found to occur in 4 per cent 
the more than SOO diabetic patients who were 
e subjects of this study. The authors attribute 
is disorder to the diabetes “since it has the 
■aie appearance of- that occurring in older pa- 
:nts and it is seen in those in whom no other 
esease can be found.” Diabetic cataract was 
und in almost 14 per cent of 260 patients under 
I years of age. — Courtesy, Child Development 
bsiracts. 

PARATHYROID 

RAKELEY, E. 

Late rickets. Avi. J. Dis. Child. 65: 314. 1943. 

A girl is described who at the age of 11 had 
jpical rickets by X-ray. The serum calcium was 
00 serum phosphorus 

to 3 59 mg. per cent, and the serum phos- 
atase 29 Bodansky units. Healing was induced 
, months by the relatively large dose 

9,000 U.S.P. units of vitamin D. Eighteen 


months later x-rays showed decalcification of the 
shafts of the bones; and during the next year the 
serum calcium level rose gradually to 15.0 mg., 
the phosphorus level became low (1.5 to 3.0 mg.), 
and the serum phosphatase level at first rose to 
39 and then fell to 16.8 Bodansky units. These 
changes were considered to be due to secondary 
hyperparathyroidism. An exploratory operation 
was performed, but the parathyroid glands were 
not identified. The patient then received 800 r of 
x-radiation to each side of her neck, after which 
her blood values changed to calcium 12.5 mg., 
phosphorus 4.2 mg., and phosphatase 12.5 Bo- 
dansky units. Six months later the serum calcium 
was again elevated (15.0) and the serum phos- 
phorus decreased (3.1), while the serum phos- 
phatase had dropped to nearly normal (10.0). 
X-radiation to both sides of the neck in the same 
dosage was repeated. Four months later, the 
calcium was 8.5, the phosphorus 2.23, and the 
phosphatase 6.7. Clinically the patient was im- 
proved; she had grown If inches, gained 6 lb., 
and begun menses (age 15). In 18 months since 
the x-radiation, the serum values have remained 
normal, the last figures being calcium 10.5, 
phosphorus 3.7, an9 phosphatase 6.0. X-rays of 
the long bones showed recalcification. The author 
points out that it is impossible to prove whether 
these alterations were a result of the irradiation 
or would have occurred without further treat- 
ment. — E.C.R ,Jr. 

Spira, Leo. 

Fluorosis and the parathyroid glands. J. Byg. 

42: 500. 1942. 

There is a close similarity between the dental 
changes produced experimentally in the rat by 
parathyroidectomy and mottled teeth as seen in 
man and known to be caused by protracted in- 
gestion of toxic amounts of fluorine. In view of 
the fact that both parathyroidectomy and 
fluorine produce dystrophies in tissues regulated 
by the parathyroid glands it is concluded that, 
in man, mottled teeth, certain dermatoses, mot- 
tled nails and alopecia may be due to a disturb- 
ance of these glands brought about by the 
ingestion of toxic amounts of fluorine in drinking 
water. — Author’s Abstract. 

THYROID 

Barate, j. j. and H. Beiirendt. 

The heart in children with thyroid defic' 

Am. J. Dis. Child. 64: 471. ' -ri 

. ^ * 

The results of cardiac - 
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genograms and electrocardiographic recordings) 
of 3 children with thyroid deficiency; and follow- 
up notes on a patient with myxedema heart, 
originally examined in 1936, are reported. In none 
of the 3 more recent patients was the cardiac 
enlargement as pronounced as in the original 
patient, but the electrocardiographic changes at 
the beginning of observation and during treat- 
ment were similar in all 4 caseSi The pathogenesis 
of cardiac enlargement associated with cretinism 
is discussed. — Author's Abstract. 

Casaubon, Alfredo, Carlos I. Garcia Diaz 

AND AnIBAL LeTAMENDI. 

Graves’ disease in childhood. Semana med. 
50: 210. 1943. 

Graves’ disease in three girls of preadolescent 
age is described. The treatment consisted in rest, 
iodine medication and radiotherapy. Cure in- 
cluding regression of the exophthalmos was ob- 
tained.- — A.E.M. 

Heredia, Pablo. 

Angina pectoris of thyroidal origin. Semana 
m'ed. 50; 357. 1943. 

B 

Among the four possible relationships between 
angina and thyroid affection only one type is 
recognized as caused by thyroid disease, namely 
angina of myxedema with improvement or cure 
produced b)'' thyroid treatment. Four cases are 

reported to illustrate this assertion. — A.E.M. 

• 

Hill, A. M. and J. E. Webber. 

Serum phosphatase values in children showing 
retardation in osseous development and low 
metabolic rates. J. Fed. 22: 325. 1943. 

This study confirms Talbot’s observation that 
the serum phosphatase tends to be below normal 
in children with hypothyroidism. The authors 
investigated 23 children who exhibited symptoms 
of mild hypometabolism and who, in addition, 
showed either marked osseous retardation or low 
metabolic rates, and found that 20 of them had 
serum phosphatase values of 5.6 Bodansky units 


or less. The normal values in children r. 
Bodansky — 7.5 units (average), 5 to 14 ut 
(range); Talbot — 7.2 units (average), 4.5 to! 
units (range) ; authors — 5 to 9.7 units (ran; 
based on 14 children). Thyroid therapy cau.(' 
low serum phosphatase levels to approach I: 
normal range. — E.C.R.,Jr. 

May, W. 

Treatment of hyperthyroidism with iluor; 
tyrosine. Deutsche med. Wchnschr. 68: 164 
1942. 

Fluorotyrosine is recommended for h}^: 
thyroidism. Studies are cited on the relatione 
clinical signs of hyperthyroidism to glycogenoh 
sis; the inhibiting effect of NaF on hepat 
glycogenolysis; the partial antagonism behce: 
F and I; and treatment of Basedow’s disea; 
with fluorotyrosine. Over 3000 hyperthyroid pa 
tients have been treated with fluorides. Fluoro 
tyrosine represents a safe agent for treatment c! 
difficult cases as well as for the increasing nmnbei 
of cases of hyperthyroidism due to nervous strai 
and exhaustion in war. Five case reports an 
given, in which fluorotyrosine substitutes k 
iodine in Basedow’s disease. The effects of tb 
agent are beyond those of rest, diet and climatt 
— Courtesy Biol. AhstL 

Velhagen, K. , 

Exophthalmos in the light of recent adainaf^ 
Deutsche med. Wchnschr. 68: 81. 1942. 

The condition of the orbit is maintain- 
through a complex interaction of 
pulses and hormonal influences, part of t e a 
directly from the anterior pituitary an j 

directly from different glands £ ' 
ing- the antithyreotrophic or 
hormone. Exophthalmos resuiis ■ 
ance of this equilibrium. Direct . (PX 

on the orbital muscles are of less 
those received by the endocrine glan s. 
tesy Biol. Absts. 
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^estosterone Therapy of Male Eunuchoids 

/. Results from Methyl Testosterone Linguets 

Lisser, jM.D. and L. E. Curtis, IM.D. 

mlhc Deparlmciil of Medicine, Utinersily of Cait- ' 

nia Medicai School, San Francisco, California 

"N A series of papers (1, 2, 3, 4) the prin- free testosterone, each dissolved in propylene 
cipal author and several associates have glycol so that 0 2 cc. contained S mg., were ad- 
■ contributed evidence establishing the din- ministered sublingually in daily doses ranging 
il effectiveness of various testosterone com- from 10 to 25 mg. Six typical eunuchoids whose 
'unds in the treatment of a highly specific condition previously had been improved and 
docrine deficiency, primary male hypogon- who had been successfully maintained by paren- 
ism or eunuchoidism. In successive reports teral, implantation, and/or oral administra- 
e various modes of administering testos- tion of testosterone compounds, continued 
rone have been discussed and compared with their improved states on sublingual testos- 
gard to the convenience of dosage necessary terone. In only 1 of the 6 cases was the sub- 
r originating improvement and the mainte- lingual mode of therapy more economical in 
ince of the benefits achieved. These publica- milligrams required than the peroral route, 
ins included convincing photographic (before All of the patients preferred swallowing tablets 
id after treatment) proof that the intra- to dropping a solution under the tongue, 
uscular injection of testosterone propionate, Four hypogonadal patients who had not 
c implantation of methyl testosterone pel- previously received any testosterone therapy 
Is, the peroral swallowing of methyl testos- derived striking benefits subjectively and ob- 
rone tablets and the sublingual absorption jectively from the sublingual administration of 
testosterone compounds dissolved in propyl- testosterone compounds Larger oral doses of 
"I glycol— all were successful in correcting methyl testosterone would have been required 
le severe genital retardation of primary hypo- to initiate similar improvement. Sublingually, 
wadism. free testosterone was more effective than either 

In the last paper of this group (4) testos- methyl testosterone or testosterone propionate. 
Tone propionate, methyl testosterone and The present paper contains additional evi- 
■ dence of the effectiveness of therapy by the 

Receded for publication March 29, 1943 sublingual route. The new feature consists in 
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the use of highly compressed tablets, each con- 
taining 5 mg. of methyl testosterone.^ As a rule 
this tablet was placed under the tongue and 
kept there until dissolved. This might require 
15 to 30 minutes. The patient was instructed 
not to swallow or expectorate during ' this 
absorptive period. Some patients found it more 
convenient to place the tablet between the 
gum and the cheek, near the second molar. 
Several of the patients had had previous expe- 
rience with the sublingual method when testos- 
terone compounds had been dissolved in propyl- 
ene glycol. All were unanimous in considering 
the compressed tablet a more convenient and 
pleasant tasting vehicle than the propylene 
glycol solution. An additional advantage was 
the higher potency of these linguets, since al- 
most uniformly, a decidedly smaller daily dose 
sufficed to maintain their improved status. The 
only reference to linguet treatment with 
methyl testosterone in male hypogonadism 
which we have discovered is the single case 
report of Spence (5). The patient was a man, 
aged 23 years, who had been castrated in child- 
hood. After initial heavy dosage of testosterone 
propionate parenterally, he had been main- 
tained satisfactorily on a peroral dose of 15 
mg. daily of methyl testosterone. Spence found 
that two 5 mg. methyl testosterone linguets 
daily maintained equal benefits. 

Herewith follow the protocols of 12 cases. 
Six of the 12 cases included in this series have 
been reported in previous papers (1, 2, 4) 
in more elaborate detail. The patients in these 
6 cases were characteristic examples of severe 
eunuchoidism which originated prior to the age 
of normal adolescence; they had been exceed- 
ingl)'^ immature at the ages of 24, 24, 31, 24, 
29.5 and 21 years, respectively. Subsequently 
the)'- had been treated with testosterone, ad- 
ministered parenterally or by implantation, by 
tablets perorally, or by solution sublingually. 
They had all been vastly improved and success- 
fully maintained by means of one or more of 
these procedures. Since they had been ob- 
served for a sufficiently long period of time to 
permit critical comparative appraisal of paren- 
teral, implantation, oral and sublingual ad- 

1 These methyl testosterone linguets were furnished for 
this study by Ciba Pharmaceutical Products, Inc., Summit, 
N.J. 


VoL-. 

ministration of testosterone compounds, t 
considered them excellent controls for a tri 
of methyl testosterone linguets. 

The remaining 6 patients in this series rcpr 
sented several types of male hypogonadisr 
None of these cases, except Case 12, had bee 
reported (6), and some of them had not a 
ceived any form of testosterone therapy befoa 
All of them displayed striking improvemer 
from therapy with methyl testosterone lir 
guets. No other treatment was given. We be 
lieve, therefore, that the benefits achieved ma 
be properly ascribed to the administration ( 
the methyl testosterone linguets. 


CASE REP GETS 


Case 1;R.C. {U 57397). Ca^e 7 in (1); tot in(2 
with photographs; Case 1 in (4). The patient lu 
24 years old when first seen in April, 1940. Hisappea 
ance was characteristic of that of pre-adolescer 
eunuchoidism. He had typical disproportionately lo!-! 
extremities, shaved infrequently and had a bigli 
pitched voice. The pubic hair was scant and axilhr 
growth was moderate. The penis was small (lengt 
5 cm.); the testes were the size of small olive pits, h 
left testis was undescended. The prostate was bare! 
palpable. The bone age was 16 to 17 years at 24 year 
of age. 

Between April, 1940, and May, 1941, he had im 
proved greatly with implantations of methyl testo: 
terone, the dose varying from 143 to 800 mg- 
stimulating effects of the individual Implants as ei 


from 4.5 weeks to 5 months. 

Between May, 1941, and April, 1942, the pa lea 
received either methyl testosterone, testosterone pr^^ 
pionate, or free testosterone, dissolved in 
glycol and administered sublingually in doses o 
four times daily. A surveys of the 11 Vjn;] 

Ungual therapy showed that the patient 
ground somewhat, more especially in the su ] 
sphere,^ although the size of the external genita la 
not diminished. , 

In April, 1942, linguets were 
methyl testosterone in compressed 5-mg. ^ 


As stated on page 634 in the paper by E ®,®? nCC 
:ron “Testosterone Therapy of Eunuchoi ’ -r,! 


Lisseron “Testosterone Therapy ... — 

Endocrinology 1: 633. 1941: “The subjective c 
of an increased feeling of well-being, beUer ^PP s'l 

ment of self-confidence, greater initiative, j 
endurance, cheerfulness instead of rrmodiness, 

■ j -/.’j • _ T.] further encouwi- ._ 


labor or 




instead of depression. The patient is further ' 
his ability to obtain a position or promotiori ' jfi;edly i-', 
ness endeavors. Convincing also is the onse nociarf' 
creased frequency of erections, the appears ^ 
emissions, and the desire to masturbate or s no'^ted, >= . 
course. Less conspicuous, but occasions y _ tbr 
disappearance of headaches and 
cidence of convulsive seizures may be dimin 
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times daily. During the succeeding 8 months, two 
ttcmpts ere made to reduce this dose to 10 or 1 S mg. 
aily. The former dose of 20 mg. daily had to be rc- 
jmed as on both trials of reduced dosage the hair 
rottth seemed to stop, erections and libido diminished 
nd weight was lost. 

In this typical eunuchoid, four 5-mg. linguets of 
lethjl testosterone daily maintained a satisfactory 
tatus, both subjectively and objectively. This dose is 
same as that used when testosterone was dissolved 
i propylene glycol and administered sublingually, but 
. 10 mg less than when methyl testosterone tablets 
ere used perorally. 

It is noteworthy, also, that although this patient 
ad received intensive testosterone treatment for two 
ears prior to linguet therapy, the penile dimensions 
icreased considerably during this latter regime (fig. 

, A, B and C). These observations regarding linguet 
icrapy covered a period of 10 months. 

Case2,LK,(JJ 20634). Case3\n (IhCa^cJin (2) 
ith photographs; Case 2 in (4). The patient was 24 
zarsold when first seen in September, 1937. He had 
le disproportionately long arms and legs of a typical 
inuchoid He had never shaved and his voice was 
igh pitched. The pubic hair was sparse and only a 
ixy few' axillary hairs were present. The penis was 
nail (length 4.75 cm.) and the scrotal content con- 
sted of some 9uestio;3abJe tissue in the Jc/f side. The 
Jncage was 15 years at 24 years of age. 

He was vastly improved by 16 months of parenteral 
jministration of testosterone propionate, a total of 
loo mg In the following year (November, 1939, to 
ovember, 1940) the patient received 5 implants of 
‘ethyl testosterone, the dosage ranging from 101.3 
Z to 164 mg. per implant. The previously attained 
‘iprovemcnt was adequately maintained, both sub- 
ctively and objectively. This W'as likewise accom- 
ished betw'een November, 1940, and May, 1941, 
y the peroral consumption of 30 mg daily of methyl 
•stoslerone. Subsequently, betw'een May, 1941, and 
Pnl, 1942, his improved status was equally well 
aintained by one-half this amount, 15 mg daily, 
Iniinistered as free testosterone dissolved in propy- 
•le glycol and absorbed sublingually. 

In April, 1942, linguets were substituted, using 
ethyl testosterone in compressed 5-mg. tablets, 
’ daily. In September, 1942, this dose was re- 
•iced to 10 mg daily and this amount proved ade- 
■latc to insure satisfactory intercourse once a week. 
6 mentioned slight tenderness of the nipples The 
ze of the genitalia remained the same. He had noticed 
‘■unite darkening of the beard. There was no change 
I body weight. 

In this typical eunuchoid, two 5-mg linguets of 
‘ethyl testosterone daily maintained a satisfactory 
^^tus, both subjectively and objectively These ob- 
•ijations regarding linguet therapy covered a period 
't) months. 

Case 3; JJ . (jj 36521). Case 4 in (1) with photo- 
3phs; Case 4 In (2); Case 4 in (4). The patient was 


31 years old when he was first seen in May, 1938. He 
had ti'pical pre-adolescent eunuchoidism wth dis- 
proportionately long extremities; the height w’as 71 in. 
and w'cight 123 Ib The voice was high-pitched, he had 



ITc 1 Pre-adolescent eunuchoidism. Case I, 
RC Age 24 yr. A. April, 1940 B. January, 1943 
Testosterone implants and sublingual testosterone 
therapy from April, 1940 to January, 1942 C October, 
1942 April to October, 1942, 4 linguets, 20 mg , of 
methyl testosterone daily 

a few axillary hairs and a moderate amount of pubic 
hair. He clipped the fuzz from his face every 2 to 
3 weeks The penis was small (length 4 5 cm.). Testes 
and scrotum w’ere very small, the prostate was not 
palpable The bone age w'as 18 years at 3 1 years of age. 

He was vastly improved by parenteral administra- 
tion of testosterone propionate, receiving 3800 mg. be- 
tween January, 1939, and February, 1940. These 



392 


H. LISSER AND L. E. CURTIS 


Vnlisr; ' 


benefits were maintained in the succeeding 9 months 
by 4 implants of methjd testosterone varying in size 
from 102.7 to 148.1 mg. Between November, 1940, 
and April, 1941, the improved status was continued 
by the peroral use of 30 mg. daily of methyl testos- 
terone. Between April, 1941, and April, 1942, methyl 
testosterone, testosterone propionate and free testos- 
terone, each dissolved in propylene glycol, were ad- 
ministered sublingually. In this patient, doses of 15 mg. 
daily, sublingually, were far less effective than 30 mg. 
perorally. 

In April, 1942, linguets were substituted, using 
methyl testosterone in compressed 5-mg. tablets, 
15 mg. daily. Subsequently, this dose was reduced to 
10 mg. daily, and later to 5 mg. daily, and finally to 
5 mg. every other day. This small amount, in the form 
of a linguet, maintained a satisfactory status, both 
subjectively and objectively, quite remarkably, con- 
sidering the infantile condition of this typical eunuch- 
oid at 31 years of age. These observations regarding 
linguet therapy covered a period of 7 months. 

Case 4; F.V. {U 62077). Case 6 in (2) with photo- 
graphs; Case 5 in (4). The patient was 24 years old 
when first seen in July, 1940. He had disproportion- 
ately long extremities and looked younger than his 
stated age. His voice was high-pitched, he had scant 
axillary and pubic hair and no beard or other body 
hair. The penis was small (length 4 cm.); the testes 
were small and soft ; the prostate was about two-thirds 
normal size. The bone age was 16 years at 24 years of 
age. 

In August, 1940, he received an implant of 117 mg. 
of methyl testosterone; in September, 1940, a second 
implant of 122.9 mg.; and in November, 1940, a third 
implant of 600 mg. The stimulating effects of this last 
implant had subsided entirely 11 weeks later. Between 
February and June, 1941, the status of the patient was 
successfullj'' maintained by the peroral use of 30 mg. 
dail}'- of methyl testosterone. Between June, 1941, and 
April, 1942, fairly satisfactorj^ results were obtained 
from the sublingual administration daily of 15 mg. of 
free testosterone dissolved in propylene glycol. 

In April, 1942, linguets were substituted using 
methyl testosterone in compressed 5-mg. tablets, 
IS mg. daily. Subsequently, this dose was reduced to 
10 mg. and later to 5 mg. daily. In this typical eunuch- 
oid one 5-mg. linguet of methyl testosterone per day 
maintained a satisfactory status, both subjectively 
and objectively. These observations regarding linguet 
therapy covered a period of 6 months. 

Case 5; S.S. (U 72982). Case 8 in (4) with photo- 
graphs. The patient was first seen on June 9, 1941, 
at the age of 29.5 years. He looked like an elderly boy. 
He had no beard. The pubic escutcheon was relatively 
sparse and of feminine type and the axillary hair was 
scant. The genitalia were infantile; the penis was tiny, 
measuring 2.5 cm. in length and 4.5 cm. in circum- 
ference; the scrotum was empty; the prostate was not 
palpable. 


Between June, 1941, and April, 1942, he rcniv 
testosterone compounds sublingually (dissolved 
propylene glycol) in doses of only 12.5 mg. dj' 
Improvement, both subjectively and objcctivdv,« 
remarkable, considering the .relatively small do-: 
and the fact that he had not received any other ioi 
of testosterone therapy prior to this. Previous expe 
ence in comparable cases of severe primary hq 
gonadism indicated that at least four times tl 
amount daily would have been required to adiit 
equivalent improvement if the treatment had co 
sisted of oral ingestion of methyl testosterone tabid 

In April, 1942, linguets were substituted u;ii 
methyl testosterone in compressed S-mg. tabid 
10 mg. daily. With this dosage the patient’s voi 
became deeper and huskier and the hair growth in tl 
axillae and on the arms and legs increased noticcabl 
The patient appeared more mature and behaved a 
cordingly. Subsequently, the daily dose was reduce 
to one 5-mg. linguet daily, without diminishing tl 
patient’s weight, strength, or energy. However, f 
noted a decreased amount of ejaculate from masturb: 
tion. 

In this typical 30-year-old eunuchoid, one 5-nii 
linguet of methyl testosterone per day maintained 
satisfactory status, both subjectively and objective!; 
These observations regarding linguet therapy covere 
a period of 10 months. 


Case 6; B.C. (U 4545). Case 6 in (1_) withphoK 
graphs; Case 5 in (2); Case 3 in (4). This patients 
first seen in March, 1933, when he was 17 ycarsot 
He was a characteristic exahiple of pre-adobcer 
eunuchoidism with small genitalia, complete a sent 
of secondary sex manifestations and dispropor 'W 
ately long extremities. During the next 
various endocrine preparations were tried wit ef 
gibie effect. .n-r 

Between November, 1936, and November, 
he was vastly improved by parenteral adminis 
of testosterone propionate, totalling, 10,250 mg- 

benefits were maintained and enhanced in the sue 

ing 8 months by 3 implants varying in 
109.6 to 138.3 mg. Between November, 

April, 1941, the peroral administration o 
testosterone in 10-mg. tablets, at first using 
daily, subsequently, 20 mg. daily cor- 

daily, sufficed to maintain him in a ' ([n 

dition. Between April, 1941, and April, 
testosterone, testosterone propionate an 
tosterone, each dissolved in propylene SI 
administered sublingually. In this 
dose of 10 mg. daily had an effect neither g 
less than an oral dose of 10 mg. reed'^' 

For the succeeding 6 months 3 'montb'‘’ 

no treatment whatsoever. For the firs 
this period, the sexual and general sta “ {:■ 

unaltered. Gradually, during the next 
frequency' of erections diminished an^ 
creased in size from 12.25 cm. to lO.o jo.ir: 
He was instructed to try the effect o 
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iblct daily of commercial methyl testosterone, placed 
■nder the tongue Six ^\ ecKs later he reported improve- 
ment and volunteered the belief that this dose ab- 
irbed sublingually was more potent than when swal- 
ittcd The penis had regained the former dimensions. 

At this time he was instructed to substitute one 
‘•-mg linguet of methyl testosterone for the 10-mg. 
iblet This dose proved equally effective. 

’ Case 7; DM. {U S37S2). This patient, a 36-ycar- 
Id man, was first seen on Alay 11, 1942. He com- 


^\as about the size of a small olive. The penis measured 
3 5 cm. Jong by 7 cm. in circumference (fig. 2, B). 
The B.M.R. was —7 per cent. The Kahn and Kolmer 
reactions were negative. 

On May 14, 1942, administration of methyl testos- 
terone in 5-mg. lingucts, was started in a dosage of 
20 mg. daily. By June 25, 1942, he was having 4 or 
5 erections daily, \vhich w’as very annoying. He had 
had one nocturnal emission and successful intercourse 
twice. The dosage was therefore reduced to 10 mg. 
daily. With this amount he had erections when stimu- 



Eic. 2. pRE ADOLLbCENT EUCHNUCHOiDisM Case7,DI^ Age, 36 jT A,B May, 1942 C November, 
1942. Methyl testosterone hnguets, 10-15 mg. daily from May, 1942, to November, 1942. 


jiamed of lack of sexual development which had been 
intreatcd until Alarch, 1941. Between March, 1941, 
ind August, 1941, he had received 1000 mg. of 
estosterone propionate. This had been given in twice 
\eekly injections of 25 mg. each, alternating with in- 
ections of an anterior pituitary preparation. On the 
Ms when he received no injection he took 20 mg. of 
nethyl testosterone by mouth. This treatment pro- 
uced deepening of the voice and growth of pubic and 
hair. 

''ss 72.5 in. tall and weighed 188 5 lb. 
e span was 74 m. and the low’er measurement was 
in from the pubis to the soles of the feet (fig 2, A). 
IS face was finely wrinkled, with a fawn colored com- 
^cwon Beard was practically non-existent There was 
"el marked gynecomastia The axillary hair was 
’iiarse, but the pubic escutcheon w’as heavy and female 
^ istribution. The scrotum was small and retracted. 
^ testes were in the inguinal canals. Each testis 


lated and held intercourse about every tw'o weeks On 
Nov. 19, 1942, the penis measured 5 cm long by 8 cm. 
in circumference (fig 2, C) At this time the dosagewas 
increased to IS mg daily When seen one month later, 
the patient felt much better on this increased dosage, 
and the improved sexual status w^as successfully main- 
tained. These observations regarding linguet therapy 
covered a period of 9 months 

CascS;T.H {USS717). This patient was first seen 
on Oct. 16, 1942, at the age of 19 years, 7 months. 
He complained of sexual impotence. His development 
and growth w'ere normal until the age of 16 5 years At 
the age of 13 years, one testicle became swollen for no 
apparent reason and was surgically drained. At the age 
of 16.5 years, a similar episode occurred involving the 
other testicle. Following the second attack, he noticed 
marked loss of strength, cessation of erections and 
emissions, and failure to develop further male charac- 
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teristics. About one year before admission to the clinic, 
he was given injections of testosterone propionate, 
25 mg. twice a week, over a period of 3 months. During 
that time the patient gained weight and felt much 
stronger. His beard began to grow and he had daily 
erections, but no emissions. He had been untreated 
since Januar}-^, 1942, and noted decreased energy, re- 
gression of his beard, cessation of erections, and a loss 
of 10 lb. in weight. 

The patient was an asthenic boy with a moderately 
high-pitched voice. There was a rather marked, coarse, 
involuntary tremor of the hands. He was 68.25 in. 


methyl testosterone using 5-mg. linguets, in a doc 
of 15 mg. daily. 

After 6 weeks of therapy the patient had gair 
13.5 lb. in weight and felt much more energetic. En 
tions were occurring every other day, but there li: 
been no emissions nor inclination to masturbate 
this time the dose was reduced to two 5 -mg. lingu 
daily. 

One month later, Jan. 21, 1943, the patient i 
ported fewer erections. However, he had continue 
to gain weight, an additional 7.5 lb., making a tot 
of 21 lb. in a period of almost 10 weeks! 



Fig. 3. Pre-adolescent eunuchoidism. Case 9, age 19 yr. 4 mo. A. November, 1942. B. Februar), 
1943. Methyl testosterone linguets, 15 mg. daily. Gauze dressing covers recent appendectomy incisio 
Right side of pubic escutcheon shaved from November, 1942, to February, 1943. 


tall and weighed 127.4 lb. His span was 68 in. and 
lower measurement, from pubis to soles, \vas 33.25 in. 
He had no beard, and the pubic escutcheon tvas femi- 
nine in type. The penis measured 8.5 cm. long and 
8 cm. in circumference. Neither testis could be seen 
or felt; the prostate felt small and flat. Evidently the 
bilateral orchitis resulted in complete atrophy of both 
testes. His condition was classified as ''post-adolescent 
post-infectious hypogonadism.” Hoivever, the pubic 
hair had not dropped out and the penis had not shrunk 
to any marked extent. The B.M.R. -was -bl3 per cent. 
The glucose tolerance was normal. 

On Nov. 14, 1942, treatment was started w'itb 


P; L.V. {U S9573). A boy 
months old, was first seen on Nov. 11,1 
ilained of bilateral cryptorchidism and a ’ 
evelopment. Four wmeks before admission 
?ent an operation for acute appendictis. 
ast history was negative. . , . ,3 751 ': 

The patient ivas 70.4 in. tall andweig ^ p,e-' 

lis span w'as 74.6 in. and the » lb'*' 

8 in. from the pubis to the soles of ® g^cs'- 
ras no beard. Axillary and pubic , p.e: 

he pubic hair on the right side ha r 
haved for the appendectomy. The pe scroti-' 
.5 cm. long by 6.5 cm. in circumference. 
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*^5 small and retracted. No testes were palpable in When last seen, Feb. 20, 1943, he weighed 159.25 
:rotum or inguinal canals. The prostate was lb., a total gain of 25.5 lb. in 3 5 months! During this 
• developed. The B.M.R. was +5 per cent; the same period he grew' 7/8 in. (fig. 3, A). The remark- 

ige, 15 years, a retardation of about 4 years. able growth of the penis and pubic hair is appar- 

Nov. 12, 1942, administration of methyl tes- ent in figure 3, B. 
one in S-mg. linguets was initiated using a dosage 

mg. daily. On Dee. 10, 1942, one month after Case 10; J.F. {U 80642). This patient w'as first 

r 



Tig. 4. Primary hypogonadism with short stature Cast /O, J F Age, 43 yr A, B, C Januaiy, 
1942 Methyl testosterone, 10-mg tablets perorally, 100 mg dail> D. June, 1942 E October, 1942 
Methjl testosterone, 5 mg linguets, originally 25 mg daily, gradually reduced to 5 mg daily from 
June, 1942, to October, 1942 


ug therapy, the patient w'cighed 145.25 lb , this 
1 gain of 11.5 lb. One month later, on Jan. 7, 
I he had gained an additional 8 5 lb , weighing 
5 lb. Erections occurred tw'o or three times daily 
c penis measured 9 cm. long by 10 cm. in circum- 
ce.^ In general he felt much stronger and more 
letic. The testes could not be felt. 


seen on Jan. 29, 1942, at the age of 43 years, 5 months 
He complained of lack of skeletal growth and failure 
to develop secondarj' sexual characteristics. He whs 
born in Russia and had always had good health. He 
had never had any facial or pubic hair and only very 
little axillary hair. Occasionally he experienced erec- 
tions when he thought about women or took hot 
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showers, but he had never had intercourse or mastur- 
bated and had had no nocturnal emissions. 

The other members of his family were of average 
size and developed normally exxept for a brother two 
years older who was suffering from the same conditions 
as the patient. 

The patient was a short man (height 58.25 in.) 
looking considerably older than his stated age. His 
face was deeply wrinkled and beardless (fig. 4, A and 
B). The skin was fine textured and dry. The hair was 
fine and normally oily. The weight was 102.25 lb.; 
span, 62.25 in.; the lower measurement from pubis 
to soles, 30.75 in. There was no pubic hair and the 
axillary hair was very sparse. The penis measured 
3.5 cm. long by 4.75 cm. in circumference (fig. 4, C). 
The testes were of lima-bean size and retracted easily 
into the inguinal canals. The prostate could not be 
palpated. The B.M.R. was —12 per cent. The bone 
age was 16 years at 43 years of age. Urine creatine, 
none; urine creatinine, 790 mg. 

Oral methyl testosterone therapy was started Feb. 
12, 1942, in a dosage of 100 mg. dail3^ After 3 days of 
treatment erections occurred 6 or 7 times daily, but 
no emissions. On June 24, 1942, after 4.5 months on 
this dosage, the patient weighed 109.25 lb., a gain of 
7 lb. His voice was much deeper, and considerable 
pubic hair had appeared. The scrotum was more re- 
laxed and corrugated. The penile measurements had 
increased from 3.5 cm. and 4.75 cm. to 7 cm. in length 
and 8 cm. in circumference (fig. 4, D). The prostate 
could now be palpated as a definite organ about 2 cm. 
in diameter. 

At that time, June 24, 1942, treatment was changed 
to methyl testosterone in 5-mg. linguets using 25 mg. 
daily. Bj' July 9, 1942, there had been no subjective 
change on this markedly reduced dosage, and the penis 
measured 8 cm. long by 8.5 cm. in circumference. 
Erections continued 4 or 5 times daily. Therefore, the 
dosage was reduced to 3 linguets, 15 mg. daily. After 2 
months on this dosage, the erections had decreased to 
2 or 3 daily, but the pubic hair, growth had increased. 
On Sept. 9, 1942, the dose was again reduced, to 
2 linguets, 10 mg. daily. The penis and pubic hair con- 
tinued to grow as is evident in figure 4, E, taken in 
October, 1942. Since there was no change for the 
worse after 5 weeks on this dosage, it was further re- 
duced to 1 linguet, 5 mg. daily. On this small amount 
erections decreased to 2 or 3 times a week, but there 
was no loss of general strength or energy. On Jan. 28, 
1943, the weight had decreased to 106 lb. The penis 
measured 7.5 cm. long by 9 cm. in circumference. Dur- 
ing the jxar of testosterone therapy the patient grew 
3 /8 in. despite his age of 43 years. 

Case 11; A.i?. {U S5578). A 73-year-old man was 
first seen on July 16, 1942. He complained of hot 
flushes, melancholia, nervousness, emotional instabil- 
ity with frequent weeping spells, ankle edema and 
marked decrease in mental activity and ability. One 
year previously bilateral orchidectomy had been per- 
formed because of an injur}' to the scrotum and testes. 


Within 2 days after the operation, all of the ak 
symptoms began to appear. He noticed, also, thatt^ 
pubic hair failed to grow as vigorously as predock 
and he became more sensitive to cold. Libido k 
creased, although partial erections still occurred c-r 
or twice a week. His weight increased from Iki 
183 lb. and the fat was distributed about theabdonv 
more than ever before. The hot flushes were usca! 
precipitated by exertion, or any type of emotion. IK, 
lasted about 2 minutes and occurred from 20tni 
times daily. 

He had always been energetic and alert mentall. 
as an actor, author and playwright, but since caitrr 
tion had lost all amibiton, zest and ability to conctr 
trate. 

The patient looked several years younger thank 
stated age of 73 years. He was quite emotional ad 
occasionally burst into tears during the interdew arl 
examination. There was a loud, rasping systolic mm 
mur over the apex of the heart, transmitted to lie 
axilla and to the base of the heart. The blood pre.wj’i 
was 175/85 mm. Hg. Both testes were surgically aV 
sent. There was a left, direct, inguinal hernia. Mark! 
edema of the feet and ankles extended 2/3 of th 
distance upward to the knees. Blood and spinal fid 
Wassermann reactions were positive. 

On July 16, 1942, he was given digitalis, 0 2 grar 
daily, and phenobarbital, 0.03 gram twice daily. 0-| 
Aug. 6, 1942, he was having some nausea 
disturbance, but the therapy was continued. In ao i 
tion, testosterone propionate hypodermically 
started in a dosage of 25 mg. once a week. He recci'o- 
5 such injections and felt some better. However, L 
‘climacteric’ symptoms would recur before the vfo 


had elapsed between injections. _ , 

On Sept. 3, 1942, he was given one 5-_mg. Imguet 
methyl testosterone daily, and the injections were 
continued. The digitalis and other cardiac therap) 
maintained, plus mercupurin, in spite of nausea. ^ 
Oct. 1, 1942, the melancholia had practically \ani- ^ 
and he had no more hot flushes. ^ 

Because of several favorable reports (7, 8, , 
recent medical journals regarding male ko™one 
apy in older men suffering from 
ments, it was deemed opportune to test t e 
vascular effectiveness of testosterone therapy 
patient by confining treatment entirely to ® ™ j. 
tion of methyl testosterone linguets. Accor 
Oct. 1, 1942, treatment with digitalis, mercupu . 
phenobarbital, were suspended. (P 

At the end of 3 weeks of therapy 
testosterone linguets only the ankle edema w _ ^ j 
entirely gone, the pulse was normal an m 
was no longer having hot flushes, his i' 

was almost normal, and he was not e ^ 
melancholic. On Dec. 17, 1942, he 
ankle edema when on his fee^a 


some 


dyspnea had diminished markedly. jj/cJ' I 

practically every morning and he ha e 

about once a w'eek. , „ 

On Jan. 7, 1943, the patient reported 5om 
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; effects of therap) \\ith some return of the hot 
ishes Consequently, the dose ^\as increased to t^\o 
jng hnguets, 10 mg, daily Three \\ccks later the 
ittent reported that with the increased dosage the 
ishes had ceased almost immediately, the melan- 
tolia vanished, and that there was a decrease in 
ilpitation, d\ spnea and nocturia How ever, the ankle 
lema had increased somewhat 


Case 12; K K {U 70442) ^ (6) with photographs 
his patient was first seen in March, 1941, when 
) years old His condition was recognized as aero- 
egaly of about 4 y ears’ duration Gradual, and finally , 
ital loss of libido and potentia had developed bc- 
veen October, 1940, and March, 1941, some diminu- 
on in the size of the genitalia had been noted by the 
atient 

During April and June, 1941, two courses of pitui- 
iry irradiation were administered consisting of 1800 
id 2700 roentgens, respectively’ The benefits derived 
ere manifested by* disappearance of somnolence, 
lhargy, polyuria, poly dipsia, polyphagia and head- 
:hes, plus improvement of visual acuity and restora- 
on of normal visual fields However, the patient’s 
renglh and energy w ere still below par and libido and 
otentia remained absent 

In view of the remarkable results achieved m the 
ihabilitation of eunuchoids by testosterone therapy*, 
nd becau«c experimental work (11, 12, 13) suggested 
hat such treatment might inhibit the hyperactivity 
fan anterior pituitary adenoma, testosterone propio* 
ate was given parenterally in 25 mg doses three 
imesavreek for 3 months, the total dose being 850 mg 
he improvement was dramatic, libido and potentia 
7ere restored completely, and strength and vigor had 
elurned so that the patient was able to resume his 
ccupation as a roofing estimator Subsequently, his 
mproved status was maintained by’ methyl testos- 
erone orally in doses of 40 mg daily, and later 20 mg 
laily 

On June 25, 1942, therapy was started using two 
' wg hnguets of methyl testosterone daily Subsc- 
luently, this dose was increased to 15 mg daily and 
iroved adequate for the following 4 months On Jan 
» 1943, the patient volunteered the observation that 
‘e felt better when taking 15 mg daily of methyl 
tstosterone in hnguets than with 30 mg daily* per 
’rally 


SUMMARY OF CASES AND DISCUSSION 

The purpose of this investigation was to de- 
-t^rmine whether highly compressed tablets of 
nethyl testosterone, designed for slow sub- 
*i^gual absorption, would: a), maintain the 
fflprovement previously produced and main- 
lined in cases of severe eunuchoidism by ad- 
ministration of testosterone propionate intra- 
■^uscularly, by implantation of methyl testos- 


terone pellets subcutaneously, by administra- 
tion of methyl testosterone tablets perorally 
and/or by the sublingual absorption of testos- 
terone dissolved in propylene glycol, b), initiate 
an improved sexual status subjectively and 
objectively in hypogonad individuals who had 
not previously received anj' form of testos- 
terone therapy, c), reveal the advantages or 
disadvantages, economically and otherwise of 
the use of Hnguets as compared to parenteral, 
implantation, peroral, or the absorption sub- 
lingually of a testosterone solution. We believe 
that our experience in the 12 cases reported 
provides an adequate answer to these three 
considerations. 

The effectiveness of methyl testosterone lin- 
gucts as a maintenance regime was tested in 7 
patients, all of whom had been typical ex- 
amples of severe pre-adolescent eunuchoidism 
and who had been exceedingly immature at the 
ages of 24, 24, 31, 24, 29 5, 21, and 35 years, 
respectively At the time methyl testosterone 
therapy in the form of hnguets was initiated 
they had been vastly improved by other forms 
of testosterone therapy They had reached the 
ages of 26, 29, 35, 26, 30, 26, and 36 years, 
respectively 

In case 1, the patient progressed satisfac- 
torily using 20 mg of testosterone linguets 
daily, an amount equivalent to that which 
was effective when administered sublingually 
in propylene glycol, but W'hich was 10 mg. less 
than the amount required when methyl testos- 
terone tablets were swallowed However, fur- 
ther genital development occurred despite 26 
years of age, previous testosterone implants 
and sublingual therapy (fig 1,B and C). 

In case 2, the patient maintained a satisfac- 
tory status, both subjectively and objectively, 
on two 5-mg hnguets of methyl testosterone, 
as compared to 15 mg daily sublingually when 
the propylene glycol solution was employed, 
and 30 mg daily when methyl testosterone 
tablets were swallowed. 

In case 3, the patient, originally an example 
of a very sever primary gonadal deficiency, was 
maintained satisfactorily on one 5-mg linguet 
of methyl testosterone daily. This small dose 
was more effective than 15 mg. daily when tes- 
tosterone was dissolved in propylene glycol and 
absorbed sublingually and matched the good 



398 


H. LISSER AND L. E. CURTIS 


Volu~;; 


effects of 30 mg. perorally. In this patient lin- 
guet therapy constituted a notably economic 
method. 

In case4, the patient, another typical eunuch- 
oid, derived equivalent maintenance benefit 
from only one 5 -mg. linguet of methyl testos- 
terone as compared to the need of 15 mg. daily 
when testosterone dissolved in propylene gly- 
col was administered sublingually, and the re- 
sults equaled those obtained previously from 
30 mg. daily perorally; again a remarkable 
saving in medication. 

In case 5, the patient had been greatly im- 
proved and well maintained on 12.5 mg. daily 
of free testosterone dissolved in propylene gly- 
col and absorbed sublingually. Equally excel- 
lent results were obtained by one 5-mg. linguet 
of methyl testosterone daily; again an appreci- 
able saving of material. 

In case 6, the patient had been satisfactorily 
maintained on one 10-mg. tablet perorally, and 
likewise on 10-mg. daily absorbed sublingually 
(free testosterone dissolved in propylene gly- 
I col) . One 5-mg. linguet daily accomplished the 
same purpose. 

In case 7, prior to coming under our obser- 
vation, the patient had been greatly improved 
by injections twice a week of 25 mg. of testos- 
terone propionate plus 20 mg. of methyl testos- 
terone daily three times a week perorally. He 
had been without any treatment for 9 months 
when we instituted therapy with methyl testos- 
terone linguets. Only three 5-mg. linguets, 
15 mg. daily, were required to obtain further 
improvement (fig. 2, B and C). 

In case 8, a lad almost 20 years old who had 
suffered destruction of both testes from or- 
chitis, one side at 13 years of age, the other at 
16.5 years, had matured partially during the 
interim. He received testosterone propionate 
parentally for 3 months when 18 years of age, 
but this therapy had to be discontinued for 
economic reasons. He had been untreated for 
10 months when therapy with methyl testos- 
terone linguets was instituted in a dosage of 
15 mg. daily. This amount produced a gain of 
21 lb. in body weight in 10 weeks. 

In case 9, the patient, a characteristic ex- 
ample of severe pie-adolescent eunuchoidism, 
had never received any form of testosterone 


treatment. Therapy with methyl testosteror, 
linguets was begun Nov. 12, 1942, and at 
time of this report, 3.5 months later, hel 
gained 25.5 lb., erections were occurring! 
3 times daily, and the penis and scrotum, a 
apparent in the photographs (fig. 3, C and 
had developed strikingly. This remarka 
result was accomplished with but 3 lingu( 
15 mg. daily. In view of reports such as thal 
Eidelsberg and Madoff (14) that as much 
100 to 150 mg. daily of methyl testosten 
orally was necessary to produce similar i 
provement, it is clear that therapy with metl 
testosterone linguets constitutes a very si 
stantial saving. 

In case 10, which represents an extraordin: 
instance of severe sexual retardation at the ■ 
vanced age of 43 years, the patient recei\ 
100 mg. daily of methyl testosterone perora 
for 4.5 months. Gratifying improvement is ( 
vious from the photographs (fig. 4, C and i 
To determine what dosage of methyl test 


terone linguets would maintain and perlu 
further this improvement, an initial amount 
5 linguets, 25 mg. daily, was tried. Two wef 
later this was reduced to 15 mg. daily;2monl 
later to 10 mg. daily; and 5 weeks later to I 
5 mg. daily. The photograph (fig. 4, E) reve 
that despite the sharp curtailment in dosa] 
the penis had enlarged appreciably and pa 
hair had continued to grow. On this relathf 
tiny dose erections decreased in frequency, 
there was no loss of strength and energy a 
the patient expressed himself as quite contei 
Here again an amazingly small dose pm' 


.tisfactory. 

In case 11, the patient, a 73-year-o ni 
as castrated a year before because of traui 
. the testes and had suffered severely from t 
imacteric symptoms of frequent hot I'S 
elancholia, emotional instability wit ''Oop 
)ells and marked diminution in menta ' 
id initiative. He received a total of o 
ons of testosterone propionate, given o ^ 
eek. However, the climacteric ^7™? ° 
irred before the week had elapse 
jections. One to two 5-mg. linguets o 
stosterone daily completely .j 

love symptoms and his meiita 
imed sufficiently to enable him to re 
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ehsive reading and writing (as an author) 
dcre again a remarkably small dose Yas en- 
“•irel} satisfactory despite castration 

Case 12 is that of a young acromegalic who 
'uffered from secondary hypogonadism with 
: omplete loss of libido and potentia Testos 
crone propionate, parenterally, 2S mg three 
imes a week for 3 months, restored his sexual 
;igor completely Subsequently, this improve- 

- went was maintained by three S-mg Imgucts 
rf methyl testosterone daily 

SUMMARY 

- Twelve males, whose ages ranged from 19 to 
73 jears, were victims of severe hypogonadism 
Nine of these 12 patients had never matured, 

one had matured partially, one suffered from 
-testicular deficiency secondary to acromegaly, 
one had been castrated at 72 jears of age 
Some of these patients had been treated pre- 
vioush bj other modes of testosterone therapy 
'All were well maintained on much smaller 
amounts of testosterone compounds when 
-methjl testosterone was administered in the 
form of 5 mg hnguets designed for sublingual 
•absorption In 6 of the 12 patients, one 5-mg 
linguet daily sufficed for maintenance a re 
markably small dose Only 15 mg daily of 
methyl testosterone in hnguets produced 
striking genital improvement in a 19-year old 
lad suffering from severe eunuchoidism and 
who had never had any other form of testos 
terone therapy He gained 25 5 lb in 3 5 
-.months 

Methyl testosterone hnguets in the form of 
5 mg hard compressed tablets for sublingual 
^absorption, is to date, by far the most eco 
nomical mode of administering androgens to 


hypogonad males These hnguets dissolve, and 
therefore absorb, slowl> , about 15 to 30 min- 
utes being required , patients do not find them 
unpleasant 
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D uring the active phase of the chronic 
nephrotic syndrome loss of protein in 
the urine is a factor in lowering the 
plasma proteins to the edema level (1). An- 
other possibile cause is partial failure of albu- 
min production (2). Careful attention to 
dietary protein and caloric intake, when sup- 
plemented by judicious restriction of salt and 
water, may do much to improve general nutri- 
tion (3-6) and control edema. Such measures 
are not very effective in maintaining an ade- 
quate level of plasma albumin but do offset 
serious inroads on tissue proteins. 

In seeking for more active stimulation of the 
protein anabolism of these individuals, one’s 
attention is naturally drawn to certain remark- 
able effects of some of the androgenic steroids. 
It is now a well-established fact that testos- 
terone acetate or propionate will cause reten- 
tion of considerable amounts of nitrogen in the 
dog (7,8) and also in man (9-12). In some ex- 
periments of our own (unpublished data) this 
effect has continued for as long as 80 days and 
the retention of nitrogen has been much greater 
than could be accounted for on the basis of 
hypertrophy of genital tissues. There are, in 
addition to nitrogen retention, renal changes 
noted, particularly in the mouse (13,14,15) and 
also reported in the rat (16,17,18). The renal 
tubular epithelium hypertrophies and the kid- 
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neys increase in weight in the mouse. Wel‘ 
et al., (19) found the diodrast Tn, of young I 
male dogs increased by as much as 100 per cc 
when large doses of tes’^osterone propiona 
were injected. Selye (20) thought that admin: 
tration of testosterone afforded partial protc 
tion to the kidneys of mice poisoned wi 
bichloride of mercury. The suggestion that tl 
form of hormonal therapy might prove bene 
cial in human renal disease has been ma( 
several times (16,20,21). At present it seems 
have been tried but once and with negative r 
suits (18). 

Although anatomical changes in the tubul 
are characteristic of the nephrotic state, ar 
the usual tests of glomerular function are bi 
moderately impaired, it would seem that s' 
rious lesions of the glomerular filter must e.® 
otherwise proteins should not pass freely m 
the urine. From what is known of the effect! 
androgens on the kidney, one would be e 
surmise, then, that they would not materu 
affect proteinuria unless indirectly by incre^ 
ing the efficiency with which dietary pr^J^ 
was used to synthesize plasma protein. _ 
ever, except in regard to nitrogen-retaim 
properties, there is little point in compa 
the human and animal experiments, or 
dosage that has been used to produce 
hypertrophy in animals is 
on a per kg. basis than has been given o 

The following case report deals wit o 
perience in the treatment of the nep ro i 
with testosterone propionate. 
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CASE HISTORY 

A male, aged 24 years, was well until January, 1941, 
jihen he had a rather protracted respiratory infection 
onsisting of sore throat, laryngitis and bronchitis On 
•ecovcrj' he felt well until June, 1941. The onset of 
,jmptoms at this time was insidious with weakness, 
mild anemia and swelling of ankles The urine was 
found to contain large amounts of protein and many 
hyalin and granular casts with never more than an 
occasional erythrocyte Blood: R B C 4 1 million/cu. 
mm , Hb , 13 4 gm per 100 cc Scrum - Total protein, 
4 1 gm per 100 cc , albumin, 1 2 gm ; globulin 2 9 gm , 
nonprotein nitrogen, 38 mg per cent, calcium, 7 1 rag 
per cent, inorganic phosphorus, 4 6 mg per cent The 
serum was intensely lipemic at all times 

Plasma Lipid 


Total lipid 

2201 mg per cent 

Phospholipid 

464 mg per cent 

Total cholesterol 977 mg per cent 

Urea Clcara7tcc 

Date 

' Clearance 

7/23/41 

Standard 60 per cent of normal 

5/25/42 

Standard 30 per cent of normal 
(Followed streptococcal cellulitis) 

9/22/42 

Maximum 69 per cent of normal 

, 10/13/42 

Standard 56 per cent of normal 

2/ 1/43 

Standard 48 per cent of normal 

2/11/43 

Standard 45 per cent of normal 

' 3/ 4/43 

Standard 46 per cent of normal 


The patient’s course w as characterized by moderate 
edema at all times interspersed w ith episodes of severe 
generalized anasarca One of the latter was observed 
on the metabolic service and appeared to have been 
due to marked increase in proteinuria following ex- 
traction of an infected tooth combined with simulta- 
neous restriction of protein in the diet In May, 1942, 
anasarca disappeared rapidly with a loss of 23 kg in 
weight following a cellulitis of the leg due to infection 
1 with hemolytic streptococcus Proteinuria decreased 
1 markedly and the albumin fraction of the serum pro 
tcin rose to 2 9 gm per 100 cc As noted above, the 
area clearance reached Us lowest level at that time 
^ three months later, renal function, as measured by 
the urea clearance, had improved, proteinuria was 
apin extremely high, the serum albumin lower, and 
the edema was increasing 

Metabolic study 

The period of observation on testosterone 
propionate was one in which the patient was 
tee from complicating illness and w as able to 
cooperate fully. 

Method The subject lived on the metabolic 
ward where he received a constant and care- 
oily weighed diet of 3170 calories and 125 gm. 
9 protein per diem. The nitrogen content of 


the diet was determined by macro-Kjeldahl 
analysis of composite samples of the daily food. 
Urine was collected in 24-hr. periods and an- 
alyzed for total nitrogen and total protein. 
Feces were marked with carmme and pooled 
in S-day periods before analyses were made for 
nitrogen Nitrogen balance was computed ev- 
ery 5 days Vena punctures were performed 
without stasis in the morning, about 14 hours 
after the last previous meal and while the pa- 
tient was still recumbent. Serum proteins were 
determined by the method of Howe. 

Salt intake was estimated to be 2.5 to 3 gm. 
a day; liquids in the diet including drinking 
water were restricted to 1 100 cc /day. The first 
three periods, S to 10, and the last sL\, 79 to 24, 
served as controls. Injections of testosterone 
propionate- were given intramuscularly in 
periods 11 to IS. The dose of hormone was 
25 mg /day for 15 days, was increased to 50 
mg /day for IS days and then reduced to the 
initial level of 25 mg /day for 10 days The 
total dose was 1375 mg in 40 days. 

RESULTS 

Tabular and graphic presentations of the 
data appear in tables 1 and 2 and figure 1. 

Pre-treatment control period. The subject was 
in moderately positive nitrogen balance during 
the preliminary control periods 8 to 10. During 
a previous admission, with a slightly lower 
protein intake, it had been impossible to pre- 
vent accumulation of edema without the ad- 
ministration of ammonium chloride and this 
was given in doses of 8 grams per day during 
periods S and 9 A diuresis resulted, accom- 
panied by rather rapidly increasing proteinuria 
(22) and weight loss With omission of the 
ammonium chloride in period 10 the pro- 
teinuria decreased and both this and the weight 
reached a fairly constant state 

Testosterone treatment periods, a) Nitrogen 
retention was above that of control periods due 
to injections of testosterone propionate in 
periods 11 to 18 The maximum effect was ob- 
served at the dosage level of 50 mg./day but 
the gain over that of 25 mg /day was small. 
The peak of retention appeared in period 15 

* Dr E Oppenheimer of Ciba Pharmaceutical Products, 
Inc , Summit, New Jersey, supplied the testosterone propio 
nate (Perandren) used m this work 
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Table 1. Metabolic study of male subject with 

NEPHROTIC SYNDROME BEFORE, DURING AND AFTER TREATMENT 
IVITH TESTOSTERONE PROPIONATE 


Periods Nitrogen 
5-Days Balance 

Urine 

Protein 

Crea- 

tine 

Creati- 

nine 

Testos- 

sterone 

Propi- 

onate 

Body 

Weight 


gm. 

gm. 

gm. 

gm. 

mg. 

Ih. 

8 

-f 9.78 

115.68 

0.91 

9.01 


772.6 

9 

-f 7.24 

154.00 

1.17 

8.59 


73.55 

10 

-blO.37 

123.75 

1.20 

8.36 


76.18 

11 

-1-16.83 

142.60 

0.69 

8.64 

125 

77.31 

12 

-fl6.37 

151.30 

0.88 

9.11 

125 

78.93 

13 

-+-17.92 

151.10 

0.82 

8.48 

125 

80.29 

.14 

-1-20.71 

149.60 

0.78 

9.61 

250 

81.55 

15 

+20.24 

146.90 

0.74 

9.25 

250 

83.16 

16 

+17.10 

157.50 

1.32 

9.08 

250 

84.01 

17 

+16.23 

159.40 

l.ll 

9.50 

125 

84.40 

IS 

+ 15.13 

141.20 

1.24 

9.76 

125 

85.01 

19 

+ 10.04 

165.30 

0.97 

10.20 


84 72 

20 

+ 3.33 

177.60 

1.29 

10.07 


83.51 

21 

+ 3.92 

157.30 

1.15 

9.49 


84.16 

22 

+ 7.39 

120.80 

1.07 

11 44 


82.45 

23 

+ 16.36 

123.25 

1.17 

9 93 


78 06 

24 

+ 11.88 

119.. 50 

1.13 

9.91 


75.38 

74.11 


and thereafter the nitrogen retaining effect of 
the hormone seemed to decline slowly. There 
was a ‘rebound’ in urinary nitrogen when the 
hormone was withdrawn, but not of sufficient 
magnitude to produce a negative nitrogen 
balance. The average nitrogen retention per 
diem of control periods 8 to 10 and 23 to 24 
was 2.22 gm. The mean nitrogen retention in 
the periods of treatment with testosterone was 
1.29 gm./day higher. 

6) Proteinuria was exceptionally high at all 
times. There were many days during which the 
urinary protein was more concentrated than 
the protein of the serum. The increased pro- 
teinuria of period 9 was probably caused by the 
action of the ammonium chloride (22). The 
highest values for urinary protein were found 
in the periods immediately following discon- 
tinuance of testosterone {periods 19-21). In 
neither instance was there any clear relation- 
ship between the amount of protein excreted 
and the volume of the urine. As mentioned in 
paragraph a), the periods considered to be free 
from testosterone effects were 8 to 10 and 23 
to 24. The mean proteinuria of these periods 
was less by 4.6 gm./day than that of the testos- 
terone treatment periods (1 1-18). The in- 
crease in the latter, while not very great, has 
a probability of more than 100:1 of being real 
and not a purely chance observation. 


c) Gain in weight. The increase in irei 
directly associated with therapy was /.8 i 
Some of this was quite obviously the result ( 
increasing edema. From the nitrogen bakw 
{periods 11-18), one may estimate that 4.1 h 
was presumably muscle tissue. The remainiii 
3.7 kg. was extracellular water. Subjectivol; 
the patient felt stronger in spite of increa? 
ing edema, an observation directly oppose 
to his usual reaction when gaining rapidly i 
weight. 

If the entire retention of nitrogen of the 8 
experimental days is taken into account, o® 
may calculate a gain in muscle tissue of 6.5 hj 
This was completely obscured by the dhned 
and loss of edema fluid which took place ir 
periods 21 to 24. 

d) The urea clearance did not change sig 
nificantly during the periods of treatment. 

e) Creatinuria was present in moderate &■ 
gree and decreased somewhat during the fird 
five periods of treatment. 

Posl-iesiosierone treatment period. The most 
interesting feature of this phase was the onset 


Table 2. Protein metabolism in male subject bW 
NEPHROTIC SYNDROME 

Control Periods S to 10 and 23 to 2-t (25 dap) 
Protein intake from food 
Protein lost in urine 
Protein deposited as tissue 


Sum of urine and tissue protein 
Balance catabolized 


3125 !!» 

636 gm. 

347 gm. 


983 gm. 983 pm. 


Dietary protein converted to body protein 
Dietary protejn wasted as urine protein 


.V.5% 

20.37c 


Testoslaronc treatment periods 11 to 18 (-todays) 

Protein intake from food 
Protein lost in urine 
Protein deposited as tissue 


Sum of urine and tissue protein 
Balance catabolized 

41 

Dietary protein converted to body protein iClti 
Dietary protein wasted as urine protein 


1200 gm. 
878 gm. 

2078 gm. 




2078 r 




Entire experimental period (So days) 

Protein intake from food 
Protein lost in urine 
Protein deposited as tissue 

Sum of urine and tissue protein 

Balance catabolized 

Dietary protein converted to body protein 
Dietary protein wasted as urine protein 


2589 gm. 
1377 gm. 

3966 gm. 


10 , 625 ? 
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' a prolonged diuresis and a loss of 10 kg. in 
eight which began about 12 days after the 
rrmone treatment was stopped. We would 
re to think that the following factors were 
intributory: a) A small but definite rise in 
rum protein from 3.0 to 3.8 gm./lOO cc. 
Withdrawal of the salt and water-retaining 
[ect of testosterone, c) Repair of depleted 
5sue protein, ‘increased tissue turgor.’ On the 


DISCUSSION 

It is evident that testosterone propionate 
exerts its usual anabolic effect on protein 
metabolism in the nephrotic subject. Pre- 
treatment determinations of the excretion of 
17-ketosteroids by our patient were made but 
were not considered very accurate due to the 
high concentration of urinary protein. Values 
of 14 to 15 mg. per day were obtained and 



Fig. 1 Effect of injections of testosterone propionate 


on niirogcn i 


her hand, such periods of diuresis have been 
iserved in this type of patient without any 
imonstrable cause and this fact must be kept 
wind in the assessment of any therapeutic 
suits. 

Utilization of dietary protein to build body 
'Olein. The ability of the patient to tolerate 
1 e-xtremely severe proteinuria and deposit 
wtein in his tissues simultaneously indicates 
■lily efficient utilization of dietary protein. 
IS is revealed in the summary of the protein 
'Ctabolism in table 2. 


appear to indicate an adequate production of 
natural androgens. 

The chief disadvantage to this form of 
therapy, but not a serious obstacle in the 
present instance, was its effect on retention of 
salt and water. Kenyon (9, 10, 12) has noted 
the electrolyte-retaining action of the hormone 
in man on several occasions. Its behavior in 
this respect appears to be e.xaggerated in ne- 
phrosis and might prove to be a source of em- 
barrassment in a patient who was already 
seriously edematous. 




404 


SAMUEL H. BASSETT, E. HENRY KEUTMANN AND CHARLES D. KOCHARIAN Vole- 


The conversion of dietary protein to body 
protein (tissue and urine protein) was remark- 
ably good and achieved the rather high level of 
41.5 per cent of the intake in the periods of 
treatment with testosterone. Of the extra 
nitrogen utilized for formation of protein in 
these periods, about half seems to have con- 
tributed to a more intense proteinuria while the 
remainder was retained in the body. Both the 
increase in proteinuria and the small rise in 
concentration of serum protein suggest some 
increase in the synthesis of plasma proteins. 
More evidence on this point is required, how- 
ever, in view of the rapid and sometimes in- 
explicable variations that occur in the urinary 
and plasma proteins of the nephrotic. 

SUMMARY 

An anabolic effect of injections of testos- 
terone propionate on the protein metabolism 
of a nephrotic subject has been demonstrated. 
The hormone increases the rate of deposition 
of protein in the tissues and appears to aug- 
ment proteinuria slightly. There is likewise a 
distinct tendency for edema to increase during 
the period of injections, presumably due to 
retention of salt and water. 
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^ NDRESis in the child is a condition which 
may have organic or psychogenic factors 
^ as a cause. The organic cause may be 
rely local and may consist of some palpable 
ysical irritating stimulus, such as inflamma- 
7 conditions in the genito-urinary tract. It 
ly be of a general physical nature such as 
;at debility from nutritional causes or follow- 
' severe illnesses. There may be endocrine 
sharmony with its influence on neuromuscu- 
' function. It may be entirely neurogenic due 
organic disease and dysfunction or aplasia 
her central or local, of nerve structures 
lich innervate the bladder. The cause may be 
tirely psychogenic. The hypersensitive neu- 
labile child with great neuro-instability or 
e psychopathic child with behavior com- 
5xes presents this type of case. Many believe 
at this type of etiology is predominant in all 
uretics. The enuretic is an individual whose 
uro-muscular micturition mechanism is not 
rmally stabilized. Many factors which do not 
iect the normal child act as adverse stimuli 
the susceptible incontinent child. 

Ederer and Lederer (1) believe that in all 
uretics in whom the etiology is not on an 
game or anatomic basis, loss or dislocation of 
conditioned reflex is the real cause of the 
uresis, and is of central nervous system 
igin. Excitability of the cortical cells is either 
■creased or that of the sub-cortical cells is 
creased, or both factors may be present. It is 
course conceivable that in this concept of the 
lology aU kinds of local or environmental 
ctors may contribute to the development of 
1 C central disorder. 

The treatment of the condition is shaped 
rgely a ccording to the predominant etiologi- 
ReceKed for publication AprU 16, 1943. 


cal factor and basically aims at tbe re-establish- 
ment and proper synchronization of the 
conditioned reflex. The desire to urinate must 
chronologically synchronize and coincide with 
the conscious action of the bladder sphincter- 
closing mechanism. Restriction of fluid intake, 
dietary changes and environmental changes 
which will influence and improve both the 
physical state and the psyche of the child are 
important curative measures. Re-education 
and re-establishment of an adequate condi- 
tioned reflex are the goal of any form of treat- 
ment. 

Of a large list of drugs used the most useful 
have been atropine and the belladonna prepa- 
rations. Recently ephedrine has been quite 
extensively used, not to control the enuresis, 
but to prevent the deep sleep which is often 
characteristic of the chronic enuretic, thus al- 
lowing him to waken when the pressure in the 
bladder prompts the desire to urinate; this in 
turn initiates the conditioned reflex which sets 
in motion the mechanism of sphincter control. 

The c-xtensive research in the past decade or 
two in the field of endocrinology, the isolation 
of individual hormones, and discovery of their 
potent effects particularly on the sex glands 
and the sex organs, has led to some interesting 
observations and therapeutic experiences. The 
question has frequently been raised whether 
endocrine influences are not, among other 
things, a factor in the development of enuresis 
— the theory being advanced that immaturity 
of the genital structures and organs both as to 
muscular structure and urine control could be 
at fault. This view has been strengthened by 
some clinical reports which have appeared from 
time to time and which showed that the use of 
various endocrine substances seemed to have a 
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definite effect in controlling or relieving the 
disorder. 

Cain (2,3) used anterior pituitary products 
given orally and claimed good results for them 
in cases of incontinence. Nittis (4) found such 
preparations useful and effective in the treat- 
ment of enuresis in children. He proposes the 
acceptance of the theory that lack of matura- 
tion of the structures of the genito-urinary 
region is responsible for much of the nocturnal 
incontinence in many children and that the use 
of endocrine substances which are known to 
produce precocious maturity of the genital or- 
gans will prove beneficial. Malavozos (5), be- 
lieving the underlying cause of enuresis to be 
immaturity of the genito-urinary organs, 
treated the condition with anterior pituitary 
substances with good result. Later he and 
Goldman (6) attempted to determine whether 
the follicle-stimulating or the luteinizing factor 
is responsible for the result and reached the 
conclusion that the best results are obtained 
only when both substances are given in fairly 
large doses. Huffman (7), accepting the theory 
that in most cases of nocturnal urinary incon- 
tinence in children the underlying cause is 
some form of immaturity of the structures re- 
sponsible for micturition, and noticing the fact 
that the administration of anterior pituitary- 
like substances in most cases results in over- 
growth of the external genitalia and premature 
puberty, gave such substances to a small group 
of children suffering from nocturnal enuresis. 
The ages of the children ranged from 5 to 9 
years. In none of the children was there any 
frank anatomic defect. A commercial prepara- 
tion of anterior-pituitary-like substance con- 
taining 500 international rat units per cc. was 
used. Injections were given two or three tiiues 
weekly. In all of the cases appreciable improve- 
ment of the condition was noted within the 
second week of treatment and complete relief 
was observed in all cases before the end of the 
fourth week. The result of the treatment was 
prompt and spectacular and in no case were 
visible anatomic changes noted. Since the pe- 
riod of administration of the gonadotropic 
substance was of such short duration, no exter- 
nal signs of premature puberty were antici- 
pated and none occurred. According to this 
author's concept, inconffnence is not a p/rysi- 




ologic condition occurring at a certain agear 
its abolition does not come about through ! 
establishment of precocious maturit)' of cerlj 
structures, but rather through the further c 
velopment or maturation of these structure; 
a stage corresponding to the child’s age. 

Male sex hormones in the form of teste 
terone propionate were used by Bodechtal ( 
and by Zehn (9) in the treatment of incon' 
nence in adult males suffering from prostal 
disorders and females who were nearing t! 
menopause. These authors report striking 
favorable results and attributed them main 
to improved tonus of the bladder muscle pr 
duced by the use of this preparation. Zehn ai 
used this preparation in the treatment of 
number of children afflicted with nocturnal c 
nocturnal and diurnal enuresis. Daily injei 
tions in dosages up to 5 mg. were given for 
short period, followed by injections given s 
intervals of 2 or 3 days. No other form ( 
treatment was given to any of the cases. Tk 
results were excellent, in practically no cas 
was there a failure, and in some the therapeuti 
result was quite spectacular. 


CLINICAL PROCEDURE 

Fifty children with enuresis were treate 
with male sex hormone preparations. Forty-si 
wet nightly or several times a night and 3 ha 
both nocturnal and diurnal enuresis. Non 
showed any sign of mental retardation. Of t 
50 cases, 36 were boys and 14 girls. Thep'^f 
divided into two age groups; those 3.5 to 
years and those 7 to 14 years of age. The m- 
group comprised 17 boys and 7 girls. The.^e' 
ond, 19 boys and 7 girls. ^ 

Methyl testosterone was given once 
twice in refractive cases, a dosage of from 
20 mg. daily, which was continued for 
weeks and then reduced or given less 
after definite improvement or cure of t le 
The intramuscular injections of the 
ester of testosterone in oil was given once 
in a dosage of 10 or 25 mg. Testostei 
form of a topical application was app 


jn !h 


usir; 


daily on the lower part of the abdomen, 
about 8 mg. each day. After 
cure of the patient, the preparation 
once daily and continued for ^ ° 
months. Ten boys and 4 girls were r 
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this way. In 26 boys and 9 girls the male hor- 
mone was given orally' and in one girl who had 
not responded to inunction or oral treatment, 
the preparation was given by intramuscular 
injection. In few cases was treatment contin- 
ued beyond two months. 

No other form of treatment e\cept a restric- 
tion of fluid and a high salt intake was used. 
No other drugs were given. E.vcept for some 
correction of gross environmental defects, no 
form of psychiatric treatment of the case was 
attempted Careful dietary management along 
with fluid intake restriction was practiced in 
e\ery case, and the child was awakened and 
made to pass urine in the early part of the 
night 

RESULTS 

The therapeutic results in the total of 36 
boys showed 20 entirely cured, 11 improved 
and 5 unchanged in condition. Of the 14 girls 
7 were entirely cured, 6 improved and one 
showed no change The boys seemed to respond 
to the treatment more quickly than did the 
girls In 13 of the completely cured cases the 
results with the treatment were prompt, oc- 
curring in less than 2 weeks. 

In a few of the cases .occasional w etting re- 
occurred when the treatment was stopped but 
immediately ceased when treatment with 
testosterone propionate was resumed Very 
tew of the completely cured or markedly im- 
proved cases required treatment heyoncl two 
months One case required treatment for one 
year before the enuresis stopped entirely 


ting the child up in the early part of the night 
might not in itself have been a major contrib- 
uting factor in the cure or improvement and 
that the hormone treatment was really not the 
principal effective agent That this was not 
the case is apparent since nearly all of the pa- 
tients reported had been more or less and for 
long periods of time on this type of manage- 
ment, including the use of belladonna prepara- 
tions, and had shown no improvement The 
relapse of some of the cases when hormone 
treatment was stopped, and the prompt relief 
or improvement in the enuresis when treatment 
was resumed is further proof that the principal 
effect was probably due to the drug. 

SUMMARY 

The net result of treatment with male sex 
hormone in the 50 cases of enuresis in children 
shows 54 per cent completely cured, 34 per cent 
much improved and in 16 per cent there was no 
improvement or complete failure This per- 
centage could no doubt have been improved 
had there been better and more careful control 
and management of the case 

The effect in some cases was quite dramatic 
and far more rapid than can be achieved with 
more general forms of treatment or the purely 
psychiatric approach to the problem. We are 
quite convinced that the use of male se.x hor- 
mone preparations in moderate dosage, even if 
given over long periods of time in this age 
group, produces no lasting undesirable effects 
such as sexual precocity or unusual permanent 
enlargement of the sex organs 


DISCUSSION 

In those children which showed no improve- 
ment there were, in practically every case, fac- 
tors which no doubt contributed to the poor 
result The mothers often admitted that they 
did not give the preparation regularly, or often, 
m the case of the older child they left the en- 
bre management of the treatment, such as 
fluid intake restriction and high salt intake and 
the medication to the child itself. These w ere, 
"ithout exception the cases which responded 
poorly or showed no improvement at all 
It may be questioned whether the fluid in- 
uke restriction, the high salt intake and get- 
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Hyperparathyroidism: A Report and an 
Analysis of i 3 Cases Occurring in 
the Middle Western States 
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From the Department of In- 
ternal Medicine, State Univer- 
sity of Iowa, Iowa City, Iowa 


I T IS generally believed that there is a spe- 
cific geographical distribution for hyper- 
parathyroidism and that the disease is ex- 
tremely rare in the middle western part of the 
United States. Wilder and Howell (1) sug- 
gested that vitamin D, the deficiency of which 
has been considered as an etiologic factor, was 
probably one of the causes for the disease being 
\ so extremely rare in this part of the country. 
The occurrence of 13 proven cases at the Uni- 


pected, and to discuss some of the diagnosti 
difficulties. 

Analysis of Cases 

The ages of the 13 patients varied from 2( 
to 60 years. Twelve were white and one wai 
a negro. The sexes were about equally repre 
sen ted. Of these patients, 11 lived in Iowa 
1 in Ohio, and 1 in Illinois. They all had livc( 
in the middle west for 20 years or longer. Th( 


Table 1. Initial symptoms and duration of hyperparathyroidism in 13 cases in the middle western statf.3 


Case 


Presence of 

Weak- Gastro- Pains and Aches 
ness intestinal of Muscles 
and Joints 


Pain in 
Back 


Pathologic 

Fracture 


Bone 

Cyst 


occurred 


Genitourinary Duration. 
Symptoms I’t- 


3 




present 

occurred 


4 

present 




occurred present 

present 

5 

present 

present 




6 

present 

preseiit 




present 

7 

present 

present 


present 


8 



present 

present 

9 



none 


10 



none 


present 


11 




present 



12 



none 

present 


present 

13 

present 



present 

occurred present 


1 /) 

7 

4 
6 
G 

5 

1/3 

12 

4 

5/12 

1 


versity Hospitals in Iowa City during the past 
12 years casts some doubt regarding the rarity 
of this disease in the middlewestern states. It 
appears pertinent, therefore, to call attention 
to the occurrence of these cases, to analyse 
their manifestations, ascertain which of the 
manifestations led to the disease being sus- 


birthplaces were as follows: 7, Iowa; 1, : 

1, Nebraska; 1, Oklahoma; 1, 

1, New York; and 1, Russia. The occupa^ ^ 
were as follows: 7, housewives; Ij 
machinist; 1, blacksmith; 1, farmer, 1, j. 
and 1 had no occupation. The Jon 

from 4 months to 13 years before a ^ 
and the initial symptoms are shown in 
It wifi be noted that pains and ac es 


Received for publication February’ 4, 1943. 


408 


HYPERPARATHYROIDISM 13 CASES IN THE MIDDLE WESTERN STATES 


409 


uly, 1943 


Table 2. Subjective m \nifestations in 13 cases of hyperparatiinroidism at time of hospital admission 



Muscle and 
Joint Aches 
and Pains 

Weight 

Loss 

Mass in 
Neck 

Decrease 

Stature 

Pathologic 

Fracture 

Local 

Swelling 

Genito- 

urinary 

Symptoms 

Gastro- 

intestinal 

Symptoms 

Cardiac 

Respiratory 

Symptoms 

'resent 

12 

8 

4 

7 

4 

7 

7 

8 

6 


1 

2 

9 

4 

9 

6 

6 

5 

7 

)uestionable 

0 

3 

0 

2 

0 

0 

0 

0 

0 


nuscles and joints were the most common 
nitial symptoms, in fact they were the pre- 
lominating symptoms in 7 of the cases. These 
)ains are aching and boring in character, but 
requently the patient is unable to describe 
hem. They are usually located in the lower 
■xtremities and loxver back, but in 3 of our 
ases they were present also in the shoulders 
.ind arms. There are no local objective mani- 
estations, as a rule, but in 2 cases there xvas 
■nlargement of the knee and elbow joints, re- 
.pectively, and 1 patient had a history of 
generalized migratory sxvelling of the joints of 
■ he upper and lower e.xtremities shortly before 
Admission. 

Pathological fracture was one of the initial 
■ymptoms in 4 cases. In 3 of these vague mus- 
ular aches and pains had been noted for in- 
lefinite periods previous to the fracture, but 
,hey were not of sufficient intensity to demand 
attention In one case, however, the patho- 
ogical fracture was the only symptom that 
*as present. 

Localized sxvelling surrounding a bone cyst 
''xas the initial abnormality noted in 3 cases 

these, 2 had noted muscular and joint aches 
ind pains previously and the appearance of 
ocalized sxvelling of the cyst caused them to 
>eek aid In one case, hoxvever, the deformity 
4 the cyst xvas the only symptom e.\perienced 
3y the patient. 

Genito-urinary symptoms such as dysuria, 
urgency and frequency xvere among the initial 
’Ubjectivc manifestations in 3 instances In 2 

these cases the genito-urinary symptoms 


xvere the outstanding initial ones, but later 
they xvere over-shadoxved by the muscular and 
joint pains. Symptoms had been present in 8 
of the cases for 4 years or longer. 

The subjective manifestations present at ad- 
mission are shoxvn in table 2. It is to be noted 
that muscular and joint aches and pains xvere 
the most constant, being present in 12 of the 
13 cases. Gastroenteric symptoms and loss of 
xveight occurred in over one-half of the cases. 
Symptoms referable to the cardio-respiratory 
and genito-urinary systems, decrease in stature 
and localized swelling due to bone cysts were 
present in about one-half of the cases. 

The objective manifestations are shoxvn in 
table 3 It xvill be noted that there xvere renal 
stones in 8 instances and bone cysts in 7 cases 
The cysts were present in the mandible only in 

2 cases and the teeth xvere abnormal in S. The 
serum calcium was elevated in 10 cases and the 
phosphorus was diminished in 11. The serum 
proteins xvere decreased, hoxvever, in 4 cases. 

Analysis of the records to ascertain which of 
the manifestations led to the suspicion of the 
disease is of interest. In 7 instances muscular 
aches and joint pains led to further investiga- 
tion of the patient In 4 of these the possibility 
of hyperparathyroidism xvas not apparently 
suspected until after roentgenograms revealed 
bony changes consistent with the disease. In 

3 others, hoxvever, the disease xvas suspected 
before the roentgenograms were made. The 
data are shoxvn in table 4 Pathological frac- 
tures led to further study in 3 cases, calcium 
deposits in the fingers in 1 case, cyst of the jaw 



Table 3 Objective manifestations of hvperthyroidisji in 13 cases 


Renal Cysts 

Stones Jan 


Other Bone 
Cysts 

(by X ray) 


Abnormal 

Teeth 


Elevated 

Serum 

Ca 


Decreased 

Serum 

P 


I.on 

Serum 

Protein 


X Vbsent 4 

.Aesent 8 

Questionable 1 


9 

4 

0 


6 

7 

0 


7 3 

6 10 

0 0 


2 

11 

0 


3 

4 
0 


Elevated 

Serum 

Phosphatase 


6 

0 
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in 1, and dysuria in 1 case. Confirmation of the 
diagnosis in these cases is shown in table 5. It 
is to be noted that abnormal parathyroid 
glands were discovered in 12 cases at operation 
and in 1 at postmortem examination. Of these, 


ful cases the elevated phosphatase and an in- 
creased urinary calcium were of value. Fin 
cases were of particular interest. Case 3 , j 
wonian, aged 28 years, was observed on scvcra' 
occasions between 1934 and 1941 because c; 


Table 4. Subjective symptoms leading to suspicion of hyperparathyroidism or to further case study and oiijEcmi 

MANIFESTATIONS IN EACH OF THESE 


Case 

Subjective Symptoms 

Objective Manifestations 

Roentgenograms Serum Ca Serum Phospbru 

1 

Muscular and joint aches and pains 

Bone cysts 

Elevated 

Decreased 

2 

Muscular and joint aches and pains 

Osteoporosis and cysts 

Elevated 

Decreased 

3 

Path, fracture 

Osteoporosis and cysts 

Normal 

Normal 

4 

Path, fracture 

Osteoporosis and cj^sts 

Elevated 

Decreased 

5 

Calcium deposits in fingers 

Osteoporosis 

Elevated 

Elevated 

6 

Muscle and joint aches and pains 

Bone cysts 

Elevated 

Decreased 

7 

Muscular and joint aches and pains 

Osteoporosis and cysts 

Elevated 

Decreased 

8 

Swelling of jaw 

Osteoporosis and cysts 

Elevated 

Decreased 

9 

Dysuria 

Renal stones 

Normal 

Decreased 

10 

Muscle and joint aches and pains 

Bone cysts 

Elevated 

Normal 

11 

Muscle and joint aches and pains 

Normal 

Elevated 

Decreased 

12 

Muscle-joint aches and pains and swell- 
ing of jaw 

Bone cysts 

Normal 

Normal 

13 

Muscle pains; path, fract. 

Bone cyst 

Elevated 

Decreased 


11 were adenoma and 2 were hyperplastic 
glands. The latter cases are of interest. Case 3 
showed very slight improvement 3^ months 
after operation and in the other case the gland 
was found at autopsy. One patient, case 13, 
died 2 days after operation in apparent cardiac 
failure. The other 10 patients showed definite 
improvement. 

The diagnosis was not difficult to establish 
in most cases once it was suspected. The ele- 
vated serum calcium and diminished phos- 
phorus were of aid in most instances. In doubt- 


Table 5. Pathologic report and result of operatwn in 
12 cases of hyperparathyroidism* 


Case 

Pathological 

Report 

Result of 

Operation 

1 

Adenoma 

Improved 

2 

Adenoma 

Improved 

3 

Hyperplasia 

Very slight improvement 
in 35 months 

4 

Adenoma 

Improved 

6 

Adenoma 

Improved 

7 

■Adenoma 

Improved 

8 

Adenoma 

Improved 

9 

Adenoma 

Improved 

10 

Adenoma 

Improved 

11 

Adenoma 

Improved 

12 

Adenoma 

Improved 

13 

Adenoma 

Died 


1 5 was not operated, .\utopsj’ revealed hyperplasia 

of parathyroids. 


pathological fractures and bony changes char- 
acteristic of hyperparathyroidism. The serum 
calcium, phosphorus and proteins, and tb 
urinary calcium were consistently normal. H 
phosphatase was elevated on all occasions ai 
the urinary phosphorus on 2 occasions. T1 
parathyroid gland removed at operation 
hyperplastic and the improvement of t 
patient was questionable. Case 6 , a ncg 
woman, aged 52 years, had symptoms for 
years. During the first admission to the o 
pital the disease was not suspected. On t 
second admission 6 years later, however, 
disease was suspected but the serum ca on 
and proteins were within normal limits, 
phosphorus, however, was diminished. '' 
months later the serum calcium and p osp^' 
tase were elevated and phosphorus nas 
creased. At this admission she refused op^j 
tion and returned 9 months later. T ^ 
calcium was 13.2 mg., phosphorus, ^ 
but the phosphatase was normal, 
cium estimations during this 
found to be increased. Case 12, a . 

aged 60 years, was found to have a on 
and the serum calcium varied j 5 , 

and 12.0 mg., phosphorus between - , 

and the urinary calcium and p 


mg., 

were 


normal. The serum proteins were 


norff-' 
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,'';t an adenoma of the parathyroid was re- 
oved and she improved. Case 5, a white male, 
' 'ed 30 years, had calcium deposits in the 
.ngers and elevated serum phosphorus. This 
ise was reported in detail by Curtis and Feller 
1) and was due, undoubtedly, to hyperplasia 
■ the parathyroid, secondary to longstanding 
_(tensive renal pathology. Case 9, a white 
; 'male, aged 47 3 ’ears, had only urinary symp- 
rjms; renal calculi were present. She had had 
, known hypertension for 17 years. The serum 
alcium, phosphorus and proteins were normal 
nd an adenoma of the parathyroid was re- 
loved. It is not known whether or not hyper- 
lasia of the parathj'roid gland was secondary 
3 the renal pathology. Failure to find the 
flending gland during c.vploration of the neck 
oes not e.xclude the diagnosis of hj'pcrpara- 
hyroidism. One of our cases was c.^plored 
hree times by excellent surgeons before the 
Jand was discovered and removed from the 
ubsternal space. 


DISCUSSION 


I Inquiry among men from large medical 
enters in the middle west reveals that cases 
'f hyperparathyroidism are extremely rare in 
■iheir clinics. Some of these men were among 
'he first to report cases of this disease. It cer- 
-ainly cannot be said that they are unaware 
I’f the manifestations of the disease and it is 
extremely unlikely that the disease is over- 
-ooked in patients observed by them. Why 
Tjhen are we observing more of these cases than 
. >ther clinics in the midwest? The answer, of 
r nurse, is not known. The years in which our 
- were observed are of interest. One was 
-jiagnosed in 1929, 2 in 1935, 1 in 1937, 4 in 
; 938, 1 in 1939, 1 in 1940, and 3 in 1941. These 
I'igures show that 9 of our cases have been ob- 


..eryed during the last 4 years. This would 
ndicate that we were becoming more conscious 
jif the disease or that the incidence of the 
ylisease was increasing. 

The possibility that vitamin D deficiency was 
factor in the etiology of these 13 cases appears 
, .’“niewhat remote. Of the 7 housewives, 4 lived 
rural communities and of the remaining 6 
_,4atients, 4 had led active outdoor lives. Special 
I ‘tudies for vitamin A deficiency were made in 
cases. Of these, 3 showed no evidence of 


vitamin deficiency and 1 was considered to be 
borderline. Albright’s (3) argument against the 
disease being a vitamin D deficiency brings out 
that the disease is rare in the negro. It is of 
interest that one of our patients was a negress 
who was fairly dark. 

The diagnosis of the disease is usually rela- 
tively easy once it is suspected. The association 
of the bone lesions is so widely appreciated 
that they need no comment. Most of our cases 
exhibited bone lesions which aroused suspicion 
of the disease. In one case, however, the symp- 
tomatology suggested the disease and the 
diagnosis was established and proven without 
there being evidence of bone lesions. Albright 
(3) states that “it is of interest that no proven 
case has been published from any other clinic 
other than the Mass. Gen. Hospital in which 
no bone disease was present and which was 
diagnosed during life.” The association of 
renal calculi with hyperparathyroidism has 
also been emphasized. Of our cases, 8 exhibited 
renal stones, but in only one, Case 9, was the 
urinary symptoms of sufficient intensity to 
cause the patient to be admitted to the urology 
service of the hospital. This is of interest in 
view of the fact that Dr. Flocks of the Urology 
Department has been so intensely interested in 
renal stones and bas been acutely aware of 
hyperparathyroidism as an etiologic factor in 
renal calculi. 

The variation in the calcium and phosphorus 
metabolism in some of our cases observed over 
periods of months or years convinces us that 
the disease may have remissions and exacerba- 
tions. In such cases the gland apparently be- 
comes overactive and then quiescent. The 
overactivity may never become very great, 
but this cycle continues over periods of years 
before the diagnosis is established. In such 
cases it may he very difficult to establish the 
diagnosis upon metabolic changes alone. An 
evaluation of the subjective and objective 
manifestations will aid in making the decision 
as to whether or not the parathyroid glands 
should be explored or the patient should be 
e.xamined at frequent intervals in hopes of 
observing a period of overactivity of the gland. 

As a rule the subjective and objective find- 
ings make the diagnosis without question. The 
bone pathology, increased serum calcium, de- 
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creased serum phosphorus, and elevated blood 
phosphatase establish the diagnosis fairly well, 
provided other destructive bone lesions are 
excluded. In cases with bone lesions without 
demonstrable alteration of calcium and phos- 
phorus metabolism, exploration of the para- 
thyroid glands may be necessary to establish 
the diagnosis. It should be borne in mind, how- 
ever, that abnormal parathyroid tissue may 
be present and not discovered at operation; 
also, that the parathyroids may become hyper- 
plastic secondarily to other disease and the 
discovery of this does not establish the diag- 
nosis of primary hyperparathyroidism. In 
other cases evidences of bone pathology and 
renal calculi may be absent and the diagnosis 
is strongly suspected from the subjective mani- 
festations and metabolic alterations. 


SUMMARY 

Thirteen cases of hyperparatltyroidism i\ 
reported, all of whom lived in the niidd!, 
western part of the United States. The man 
festations present and those which caused th 
disease to be suspected and, in addition, tl 
diagnostic difficulties are discussed. 
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Hexestrol: Clinical Study of a New 
'Synthetic Estrogen 

I 

’'Karl John Karnaky, M.D. 

"mil Ihe Menstrual Dis- 
'rder Climc, Research 
-Ouiswii, Jeferson Dans 
- 'dospital, Houston, Texas 


T he discovery of the estrogenic proper- 
ties of certain stilbcnc derivatives by 
Dodds and coworkers (1-3) in 1937, and 
. he further demonstration of its estrogenic 
' ictivity by others (4-5) led to the introduction 
if diethylstdbestrol into clinical use. To date 
1 large number of clinical reports have demon- 
itrated the therapeutic value of diethylstil- 
bestrol, but the drug has the drawback that 
Its administration is followed by nausea and 
vomiting in a variable percentage of cases. 

Further search for the ideal synthetic es- 
trogen that would not cause these to-xic symp- 
toms led to the study of a new compound iso- 
lated by Campbell and coworkers (^7) which 
was identified by them chemically as 3,4-di-p- 
hydroxyphenyl-n-hexane and named hexestrol. 
These and other workers (8-11) have demon- 
strated the estrogenic properties of this new 
compound, hexestrol Ilishop and coworkers 
(11), Freed (12), and Bieren and Compton (13) 
have reported clinical studies on hexestrol. 
There is much discrepancy in these three re- 
ports concerning the relative activity of hex- 
cstrol, as compared with diethylstilbestrol, 
which demonstrates the need for further con- 
trolled studies of this new estrogen to deter- 
mine its biological activity and to study its 
toxicity 

This report is concerned chiefly with the 
toxicity of the drug as shown by the amount of 
nausea and vomiting it produces, and by 
j oratory tests. Previous investigators have 
onnd that hexestrol is less toxic and less 
potent t han diethylstilbestrol (13). 


^ do this research lias granted by the Re- 
Teras ^"moiittee of the Jefferson Davis Hospital, Houston, 
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Hexestrol was furnished for this study in 
tablets of 0.2, 1 and 3 mg., in a solution in corn 
oil containing 1 mg per cc. and in crystalline 
form, from which a solution in olive oil con- 


taining 25 mg. per cc. 

was prepared. 

Tadli: I 

Incidence op nausea and vomiting uitii 


HEXESTROL MOUTH 


Daily 

Dose 

Patients 

Treated 

Patient 

Exhibiting 

Nausea 

Patients 

Exhibiting 

Vomiting 

Mg 

no 

no 

no 

18 

0 

0 

2 

22 

0 

0 

3 

12 

0 

0 

6 

15 

0 

0 

9 

18 

4 

0 

12 

26 

5 

0 

18 

19 

5 

0 

24 

21 

6 

1 

Total 

152 

20 

1 

Tabll 2 

Incidence op nausea and \ouitinc uith 


HEXESTROL P VRENTERALL-V 


Injection 

2-3/«k 

Patients 

Treated 

Patients 

Exhibiting 

Nausea 

Patients 

Exhibiting 

Vomiting 

no 

«f> 

no 

MS 

I 

50 

20 

4 

75 

23 

16 

6 

100 

19 

14 

12 

125 

12 

11 

11 

200 

13 

13 

12 

250 

10 

10 

10 

300 

8 

8 

8 

500 

5 

5 

5 

1000 

6 

6 

6 

Total 

116 

87 

71 


It is apparent, from tables 1 and 2, that 
hexestrol produces nausea and vomiting less 
often than diethylstilbestrol. The total inci- 
dence of nausea following oral administration 
was 13 per cent Patients could tolerate 50 mg. 
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of hexestrol intramuscularly without nausea, 
but when 75 to 100 mg. was given, approxi- 
mately all (95%) of the patients had nausea, 
and when 125 mg. was given, all of the patients 
developed nausea within 4 to 6 hours. Fifty 
per cent vomited from 1 to 5 times the first 
day. On the second, third and fourth days 
there was nausea only; there was no nausea 
subsequently. 

In contrast, 87 per cent of the 3223 patients 
receiving diethylstilbestrol experienced nausea 
after 5 mg. orally or after an injection of 5 mg. 
of the drug (14-16). From this data it can be 
concluded that if diethylstilbfistrol and hex- 
estrol are given in similar dosages, diethyl- 
stilbestrol causes an incidence of nausea over 
6 times that of hexestrol. 

To compare hexestrol with diethylstilbestrol, 
in regard to the production of uterine bleeding, 
26 menopausal and 28 normally menstruating 
patients were given 3, 6 and 12 mg. of hexestrol 
orally 2, 3 or 4 times a day. 

The reason for giving hexestrol in the above 
dosages was to learn if it was possible to pro- 
duce uterine bleeding similar to that produced 
by 1 mg. of diethylstilbestrol daily for a period 
of 20 to 46 days (17). Regardless of the amount 
of hexestrol given none of the menopausal 
patients bled. This is an advantage over di- 
ethylstilbestrol since 52 menopausal patients 
had bled after taking diethylstilbestrol in 1 
mg. doses daily for 20 to 46 days, even though 
they had not had a menstrual period for 1 to 
28 years. In the earlier studies some of the 
patients who continued taking the 1 mg. doses 
of diethylstilbestrol after bleeding started, 
flooded so badly that they had to be hospital- 
ized and have a dilatation and curettage in 
order to stop the bleeding (17). Later it was 
found that this bleeding could be more easily 
and conveniently controlled by giving from 10 
to 25 mg. of diethylstilbestrol by mouth every 
15 minutes until the bleeding stopped, which 
was within 4 to 6 hours (17). 

Nausea. The percentage of 152 cases ex- 
periencing nausea as the result of 3 to 6 mg. of 
hexestrol daily was 12 per cent, while that re- 
sulting from 3 to 6 mg. of diethylstilbestrol 
daily was 87 per cent (18). The nausea from 
hexestrol in these doses was very mild and was 
not followed by vomiting in any instance. 
Therefore, it is our impression, from this study, 


that hexestrol is preferable to diethylstilbestro' 
for the treatment of menopausal symptoms. 

It has been observed, as reported by Bierc 
and Compton (13), that some patients wh 
were not relieved of menopausal symptom 
with diethylstilbestrol were relieved who 
given hexestrol, and vice versa. There \m 
also a few menopausal patients who were no 
relieved of menopausal symptoms by either c 
these synthetic estrogens, but who were re 
lieved by taking natural estrogens. Patient 
who had received both diethylstilbestrol an 
hexestrol for menopausal symptoms preferrci 
the latter because it did not produce naiiser 

Normal menstrual cycle. Twenty-eight pa 
tients in whom menstruation was diagnosed a 
normal by means of a premenstrual biops} 
were given 3, 6, 9 and 12 mg. of hexestrol orall 
3 times a day for 96 days. Endometrial biopsic 
were made premenstrually during the treat 
ment and every second month after hexestro’ 
in every instance the biopsy tissue reveale 
normal premenstrual endometrium. From thi 
it is apparent that hexestrol is much less potcn 
as an estrogen than diethylstilbestrol, since 3 
women with normal menstrual periods wh 
took 0.5 mg. of diethylstilbestrol daily did no 
menstruate regularly and the endometrium wa 
never premenstrual in character (17, 18). 

The patients were required to keep accurat 
charts of the menstrual cycles every mont 
The 28 patients who received 18 to 27 mg. o 
hexestrol per day, reported that the menstrua 
flow was as regular as usual but that ' 
amount of flow was less. Hexestrol given n 
these doses produced hypomenorrhea,. 

Dysftmctiotial uterine bleeding. Since ^ 
above observation indicates that hexes r 
might be used in the treatment of 
tional uterine bleeding, 18 such cases 
treated with hexestrol as follows: a) ^ 
in which bleeding had already stopped, - 
was given 3 times a day for 6 mont s a 
with tolerated doses of thyroid. 
strual records showed in each case ^ ^ 
ing recurred cyclically and was 
amount and duration, b) If the patien 
bleeding profusely, 100 to 250 mg- o 
estrol was given into the anterior na , 
cervix, or intramuscularly, using a -l _ 
needle and a 10 cc. syringe. FoUown- ^ 
3 to 6 mg. of hexestrol was given 
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-'ay. Bleeding usually stopped in from 2 to 8 
-'ours after the large dose of the drug. All of 

■ he patients were nauseated and 82 per cent 
‘tomitcd at least once within S to 12 hours 

fter the large dose of hexestrol was given. In 
-11 of the 18 cases menstruation became normal 
-isting from 1 to 3 days less than the usual 
rime. The patients estimated that the amount 

■ .f flow was reduced 25 to 50 per cent. 

r Dysmenorrhea. In 6 cases of dysmenorrhea 
-I to 6 mg. of he.\estrol was given 2 to 3 times 
,1 day. Five of the 6 reported that the flow was 
.ess in amount and duration and were relieved 
-)f dysmenorrhea. The sixth patient had more 
.oain than usual at menstruation. 

. Senile vaginitis. Eight women having senile 
-raginitis were given 3 to 6 mg. of hexestrol, 
-1 to 3 times a day. The thin atrophic vaginal 
jnucosa came to resemble that of the normal 
.vagina. Two of the 8 patients became nau- 
, seated and stopped the drug. The pH of the 
vagina, as determined by a Beckman pH in- 
.strument, was 7.23 before the hexestrol was 
given and after 5 to 6 days the pH was 4.8 to 
,5 2. IVhen hexestrol or diethylstilbestrol is 
^given (0.5 mg. or more per day over a period 
of 20 days or longer), a marked hyperplasia 
(of the cervical glands is produced with the 
result that cervical secretion with a pH of 7.6 
to 8 0, passes out of the cervix and a false 
reading of the vaginal acidity will result if this 
possibility is not taken into consideration. 

Gonococcal viilvooaginiiis. Three patients with 
a gonococcal vulvovaginitis were given 1 to 3 
rog. of hexestrol by mouth daily for 14 to 28 
days. The vaginal smears became negative 
within 7 to 9 days. A fourth case has been 
‘hospitalized for 32 days and takes 3 mg. of 
hexestrol daily. The smears continue to be 
‘positive for gram-negative intracellular diplo- 
' cocci. 

Laboratory Studies for T oxicily 

"^^0 toxicity of hexestrol has been studied 
y doing routinely, before the beginning of 
•! therapy and every 2 to 6 weeks thereafter, 

' ™mplete blood counts, urine analysis, blood 
^^lorol, blood Ca, uric acid, blood sugar, 

W, electrocardiograph and blood Cl deter- 
ismmations, and roentgenograms of the sella 
^ urcica. No abnormal changes in the blood were 
' ^hat would indicate toxicity. In one series 


of 143 women there were 597 blood studies 
made. 

Thirty-two patients who were scheduled for 
some type of gynecological operation were 
studied and were given, prior to operation, a 
total of from 14,000 to 15,000 mg. of hexestrol 
in from 1 to 214 days as shown in table 3. 


T.\iile 3. Dosages of hexestrol used in toxicity study 


Case 

Total Dosage 

Days of Treatment 

1 

mg. 

2,692 

102 

2 

3,368 

47 

3 

3,479 

648 

92 

4 

28 

5 

2,343 

102 

6 

4,455 

180 

7 

2,878 

44 

8 

300 

3 

9 

500 

3 

10 

315 

1 

11 

1,211 

82 

12 

1,542 

43 

13 

776 

126 

14 

800 

101 

15 

2,565 

103 

16 

612 

88 

17 

2,188 

no 

18 

1,230 

185 

19 

1,602 

140 

20 

2,064 

157 

21 

15,000 

214 

22 

5,630 

86 

23 

4,125 

92 

24 

1,980 

92 

25 

1.002 

49 

26 

109 

54 

27 

4,250 

89 

28 

1,167 

102 

29 

111 

112 

30 

315 

93 

31 

250 

1 

32 

14 

14 


This study made it possible to determine at 
the time of operation the effect of these 
amounts of hexestrol upon the female genera- 
tive organs and to examine in many of the 
patients sections of the myometrium, cervix, 
vagina, endometrium, tubes and ovaries. There 
was no evidence of malignant changes and no 
abnormal pathology produced. The menstrual 
history was carefully recorded on these pa- 
tients before, during and after the administra- 
tion of the hexestrol. 

In this group of 32 patients there were no 
abnormalities in the laboratory tests or in 
roentgenograms of the sella turcica before, 
during and after giving hexestrol. This would 
seem to indicate that hexestrol is a relatively 
non-toxic drug. 

Fifteen patients were made amenorrheic for 
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periods ranging from 2 to 6 months by taking 
from 50 to 500 mg. of hexestrol daily. Their 
respective normal menstrual cycles were re- 
sumed after hexestrol was discontinued, and 
have remained normal for 6 to 18 months. 

Patients who were nauseated by hexestrol 
did not develop a tolerance for it upon con- 
tinued administration as is the case with di- 
ethylstilbestrol (18). Pregnant women were 
more sensitive to hexestrol than to diethyl- 
stilbestrol since 100 mg. of hexestrol given 3 
times a week over a period of 2 to 16 weeks 
will more often nauseate the pregnant patient 
than the non-pregnant woman receiving the 
same dosage for the same period of time. As a 
rule, both pregnant and non-pregnant patients 
will become tolerant to diethylstilbestrol 
within 4 to 5 days (14, 15, 16, 19-24). There 
are exceptions to this, of course. 

SUMMARY 

Hexestrol which is a relatively weak estro- 
genic drug has been found useful in therapy of 
the menopause, dysfunctional uterine bleed- 
ing, juvenile vulvovaginitis and senile vagi- 
nitis. 

In cases of menopause hexestrol was more 
effective than diethylstilbestrol because there 
was less nausea and no uterine bleeding as with 
diethylstilbestrol. 

Doses of 3 mg. 1 to 3 times a day, were 
effective for the treatment of dysfunctional 
uterine bleeding and menorrhagia. The 3-mg. 
tablets were given at 9 p.m. for 3 nights, then 
one 3-mg. tablet 3 times a day for 3 days. The 
3-mg. dose was gradually increased every day 
until tolerance was reached, which was usually 
3 to 6 mg., three times a day. The medication 
could be taken only at night if the patient 
wished. If the bleeding was severe, 75 to 100 
mg. of hexestrol was injected at once into the 
anterior wall of the cervix or intramuscularly, 
followed by 6 to 9 mg. orally every 15 minutes 
until bleeding stopped, then 6 to 9 mg. 3 times 
a day for 3 to 4 months along with 1 to 5 
grains of thyroid per day for 6 to 12 months. 
In the case of nausea, nembutal, 1)4 grains 
or phenobarbital was given. 

In menopause cases, the patient was given 
0.5 mg. of hexestrol orally 3 times a day for 
2 days, then the dosage was increased by 0.5 
mg. every 2 days until the patient determined 
the amount required to relieve the menopausal 


Due to the fact that we were unable to pro- 
duce uterine bleeding with hexestrol, as occur; 
Avith diethylstilbestrol, and that we could con- 
trol 89 per cent of the menopause cases witf: 
hexestrol, we believe hexestrol should be usd 
instead of diethylstilbestrol for the treatment 
of menopause symptoms. 

Laboratory tests before, during and after 
the administration of hexestrol were normal, 
so it is apparent the drug is not very to.xicevcn 
in large unphysiological and experimental 
doses. 


I wish to thank the following for the generous helpgiitn 
in this research; the laboratory technicians, residents, in- 
terns, and nurses at the Jefferson Davis Hospital, thepliysi- 
cians of Houston, Texas, who have given reports of their 
results with hexestrol; Miss J. Miller Hutcheson and JIL-i 
Jane Klabechek, research technicians. Miss Gladys Rader 
and Miss Doris Dillehay, research nurses and Dr. Peter 
Marcuse and Dr. W. W. Coulter, pathologists. 

The hexestrol was generously supplied through theWm 
S. Merrell Company, Cincinnati, Ohio. The thyroid used wi 
supplied by the Armour Laboratories, Chicago, Illinois. 
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^Estrogen Pellet Therapy in the Menopause 


Hichard W. Te Linde, M.D., and 
Ienrv G. Bennett, Jr., M.D. 

^'rom the Department of Gyne- 
-vlogy, Johns Hopkins Univer- 
j7>’, Baltimore, Maryland 


riTN THE TREATMENT of patients With mcno- 
- pausal symptoms, estrogen replacement 
therapy has earned for itself a well-estab- 
ished place. The procedure of administering 
,he hormone parenterally two or three times a 
week, in order to maintain a sufficient level in 
..he tissues, has decided disadvantages; it is 
ime-consuming for both the patient and the 
ihysician, and the frequent hypodermic in- 
ections are disagreeable. In order to circum- 
vent the inconvenience and unpleasantness of 
idministration, the use of the orally active 
(istrogen, stilbestrol, has become widespread 
imong gynecologists and practitioners. 

* There can be no doubt of the effectiveness of 
itilbestrol in controlling menopausal symp- 
"otns, but its administration is often associated 
ivith undesirable side effects. We have found 
that 12.5 per cent of 32 patients in the dis- 
oensary, and a much higher percentage among 
irivate patients, who were treated with oral 
itilbestrol, were required to discontinue it 
because of nausea and vomiting. It has been 
llemonstrated that many patients can take 
i'ery small doses of stilbestrol without nausea 

vomiting, but the percentage of relief of 
iymptoms in a dosage of O.S mg. or less is much 
smaller than when the dosage is increased to 
1.0 mg. daily. When this dosage, 1.0 mg. daily, 
MS used, nausea and vomiting often necessitate 
discontinuance of the therapy. 

Uterine bleeding is another side effect which 
>s frequently noted when stilbestrol is given 
“rally. When stilbestrol was administered in 
““dy dosage of O.S mg. or less, there was 
uterine bleeding in 8.8 per cent of the cases; 
m the group which had received a dosage 

kreeived for publication April 14, 1943. 


of 1 mg. or more per day, 30.3 per cent bled 
abnormally. Since a dosage of 1 mg. or more 
is frequently necessary for relief of symptoms, 
it is obvious that bleeding in over a third of 
the cases is a decided disadvantage. In a small 
group of 7 cases we attempted pellet im- 
plantation with stilbestrol. Five of the 7 
women bled abnormally, an incidence too great 
to make implantation with stilbestrol a prac- 
tical method of treatment. It is noteworthy, 
however, that all of these 7 women were re- 
lieved of their menopausal symptoms. The 
bleeding is usually not profuse but occurring, 
as it does, during years when malignancy must 
always be seriously considered, a curettage is 
necessary to rule out cancer. The disadvantage 
of bleeding, of course, does not apply to those 
cases of the surgical menopause in which there 
is no uterus; it is in this group that we believe 
stilbestrol to be most useful. 

Because we have not been entirely satisfied 
with either the parenteral use of the natural 
estrogens or with the oral use of stilbestrol, we 
have sought another method of administering 
the hormone. In 1937, Deanesly and Parkes (1) 
announced a new technique in hormone ad- 
ministration in animals whereby solid pellets 
of crystalline hormone were implanted sub- 
cutaneously, to be absorbed slowly and con- 
tinuously over a long period of time. Such 
pellets were found effective in producing pro- 
longed hormonal stimulation in laboratory 
animals. In 1938, Bishop (2) implanted a pellet 
of estrone subcutaneously in a young castrated 
woman who reported partial relief of meno- 
pausal symptoms; this relief lasted for S weeks. 
In 1940, Bennett, Biskind and Mark (3) re- 
ported their results on 21 menopausal women 
treated with subcutaneous pellets of theelin 
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Injecting nupereainc 


I n se r 1 1 

lobtded needle 


Sr 






(estrone). They found that relief of subjective we have also reviewed the work done 
symptoms began on an average of 2 weeks after Twombly and Millen (6) with 20 mg, peP 
the implantation and persisted for as long as of estradiol implanted through a 10-gai 
14.5 weeks. They also discovered a) that the needle. In the same publication we cited i 
urinary estrogen level rose and remained ele- work of Mishell (7) who implanted large pell 
vated for correspondingly long periods, b) that of crystalline estrogens obtained by e.xtracti 
the urinary level of gonadotropic hormone was pregnant mare’s urine. One pellet was i 
depressed in 60 to 70 per cent of the cases planted in each instance through a small 

cision just above Poupart’s ligame 
T Eighteen of 19 women so treated 
relieved of their menopausal syn 

O ' ' " ^ 13 : 3 ^ toms. We reported in a previous pi 

lication (4) our results in 45 woa 

Loading needle treated by implanting multiple sm 

pellets of theelin (estrone), and i 
scribed the technique which we c 

Injecting nupereainc ployed. Since then we have had 

much larger experience based upoi 
^ total of 225 implantations in 133 1 

Osss- tients and it is upon this experici 

Inserting that we wish to report. Because I 

ob.de d need e ^ technique of implantation is not ] 

generally known we will describe 

CL 

TECHNIQUE 

The pellets are made by dtet « 
pression of crystalline estrone ^ 
means of a punch and hammer u 
~1 ( I steel plate, bored with small cy in( 

/ \ openings 1.8 mm. in diameter. 

f •C"'.XLA r , solid steel plate is screwed tightly' 

^Arcb of in^plbot^tion hold the mate 

j j in the small cylindrical compartmw 

I \ --X/ i ciu.. After the pellets have been » 

— ■■ — — — - — pressed the lower solid pla e = 

Fig I moved and the pellets punc e 

They are 1.83 mm. in diamd^^^ 

and c) that prolonged stimulation of the vary from 2 to 5 mm. in length ^,,3 

vaginal mucosa occurred as observed in biopsy 5 to 10 mg. each. Such pellets cou 

specimens. These objective findings were inter- easily on a commercial basis, but * 

preted as showing, beyond doubt, that the yet available. Labor and materia s 

theelin was absorbed continuously from the to the war has prevented their 

pellets over long periods, and that the estro- The pellets are sterilized in ^ gjjurei 

genic action of the absorbed theelin was not clave at 250° F. under 15 pounds o p 

impaired by the pellet method of adminis- 30 minutes. The 

tration. through a 12-gauge hollow needle 

In a previous publication (4) we have re- stilet (fig. 1). The pellets are j 

viewed the work of MacBryde, Freedman, sterile forceps, into the pom ^ 

Loeffel and Allen (5) on the implantation of needle, after the stilet has ^een j 

pellets of stilbestrol through small incisions and The skin over the gluteal reg 


Wit h d raw 
necdla-icb-ving 


-<0 C3 ^ 




-Area of implant option 


Fig. I. 
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if by painting with full strength tincture of iodine 
■;.'ivhich is allowed to dry and then washed off 
"with alcohol. A spot is infiltrated with 1:500 
nnupercaine solution and the loaded needle in- 
j'-serted obliquely beneath the skin. As the 
needle is withdrawn the stilet is pressed in and 
>*the pellets are implanted subcutaneously. 
-.■A small dry gauze dressing is placed over the 
--injection site and left there for a week. The 
implantation is quite painless and can be done 
-easily as an office procedure. 

Because a foreign object is being introduced 
.into the tissues, the most rigid sterile technique 
,.must be observed. In over 225 implantations 
..-we have had 3 relatively severe infections, and 
.,,.these occurred in the earlier days of our e.vperi- 
^..menting when the skin was prepared with 
.alcohol alone. In none of these cases of in- 
. faction did the implanted pellets slough out 
,.but there was a rather indurated, reddened 
.. area at the site of implantation. This necessi- 
^ tated the use of a protective dressing for a few 
weeks; in one instance, hot applications were 
used. 

It is interesting to note that these cases 
complicated by local infection showed little or 
' no relief of symptoms. This indicated, we bc- 
'jilieve, poor absorption due to fibrosis and to 
diminished blood supply about the infected 
-i' foreign material. One of the patients, who had 
a local infection and who received no relief, 
-I had had a previous implantation with complete 
j 'relief. A third implantation which was free 
,>from infection, resulted, again, in complete 
I relief. 

Because, then, of this danger of infection, 

■ the gluteal region is prepared for implantation 
by painting with full strength tincture of 
(iodine and washing it off with alcohol. Since 
we have used this method of antisepsis we 
t • have had no infections and conclude that the 
_ ^ danger of infection is negligible when proper 
j Icchnique is followed. 

j,- Dosage In our last 150 implantations we 
I 'bare standardized the dosage at 50 mg. This 
( amount of hormone usually is contained in 6 
] pellets Smaller dosage would shorten the 
period of effectiveness, and greater dosage, 
.pi' a larger quantity of foreign raa- 

.( Would enhance the foreign body re- 


action about the pellets and, possibly, increase 
the danger of infection. 

CLINICAL RESULTS 

In evaluating results we have, as have most 
other investigators, considered the relief of 
hot flashes to be the most definite criterion of 
success. In our first publication (4) we reported 
satisfactory results in 93.4 per cent of the 
treated cases. In our present larger series of 
133 patients in whom 225 implantations were 
made, the results have continued to be equally 
good. Approximately two weeks usually pass 
before sufficient estrone is absorbed to become 
effective. There are exceptions to this rule, 
however, for we have observed a complete 
cessation of menopausal symptoms within a 
week after the implantation. On the other 
hand, in a few individuals, a month has elapsed 
before the flashes have subsided. If no benefit 
is observed within a month there is usually no 
subsequent benefit. As a rule the flashes dis- 
appear gradually, there being a progressive 
diminution in intensity and frequency. With 
the subsidence of the flashes the feeling of 
nervous tension likewise disappears, and a 
feeling of well-being is established. 

The relief of symptoms lasts, on an average, 
4 months, but occasionally the flashes return 
after a shorter lapse of time; relief for 7 to 8 
months is not uncommon. In a few instances, 
there has been no return of menopausal symp- 
toms for an observed period of two years. We 
are inclined to regard these permanent ‘cures’ 
as cases in which the menopausal symptoms 
would have been of relatively short duration 
even without the implantations. We have seen 
no evidence that the normal period of adjust- 
ment of menopause is shortened by this sub- 
stitutional therapy; nor have we been able to 
observe that it is lengthened. When the flashes 
do recur after a period of freedom, following 
an implantation, they usually recur in a milder 
form and are easily controlled by another im- 
plantation. Six is the maximum number of im- 
plantations which we have given to any one 
patient. These implantations have been given 
during the last 3 years, and at each implanta- 
tion relief has been afforded. 

It has become apparent to us that the best 
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results are seen in women who are treated rela- 
tively early after the onset of symptoms. The 
results are not as striking in those cases in 
which menopausal symptoms have been pres- 
ent for 3 or 4 years, the patient having become 
entrenched in her symptomatology. Also, one 
cannot be certain of the success of implantation 
treatment in obviously neurotic women; it is 
difficult, in dealing with them, to separate the 
real from the purely neurotic symptoms. How- 
ever, we have used it, at times, as a therapeutic 
test in such individuals, and have frequently 
been surprised in the marked improvement in 
some of the patients whose symptoms we were 
inclined at first to regard as neurotic rather 
than menopausal. 

With the exception of a few cases of infection 
at the site of implantation, which we have 
noted above, we have observed no untoward 
effects. Abnormal bleeding occurred only once 
in our first 28 cases previously reported, and 
we have seen it only a few times in the larger 
series of 133 cases. Since abnormal bleeding is 
common during the menopausal years one 
might expect coincidental bleeding occasion- 
ally. In fact, in a series of control patients 
which were treated with luminal, there was 
abnormal bleeding in 6.3 per cent, a greater 
incidence than occurred in our patients treated 
with estrone implantations. 


CONCLUSIONS 

From an experience of 3 years with the iir- 
plantation of estrone (ttieelin) pellets we ha^c 
concluded that it is the most satisfacton 
method yet proposed of treating the mcn.v 
pause. It has the advantage over the parentcra' 
administration of the estrogenic hormone ir 
oil in that one implantation results in a sii: 
tained absorption and prolonged relief of symp- 
toms. It has the advantage over the oral ad- 
ministration of stilbestrol in that there are 
no untoward gastrointestinal symptoms, and 
there is no evidence that uterine bleeding ii 
induced by it as is frequently the case ^Y^!b 
stilbestrol. The method is safe when proper 
methods of antisepsis are used, and it is suffi- 
ciently simple to carry out as an office pro- 
cedure. 
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A Case of Myxedema with Macrocytic 
iAnemia Successfully Treated with 
Thyroid and Testosterone 


■ S. J. Giass, M.D. 

" Fmn the Department of Eudo- 
t’erhiology, Cedars of Lebanon 
h Hospital, Los Angeles, California 


t'f II '^HAT myxedema is usually associated with 
I anemia is a well established clinical ob- 
servation. It has also been observed that 
^thyroidectomy in the experimental animal or 
in man is followed in the majority of cases by 
i''a moderate anemia. Stern and Altschule (1) 
reported that hyperchromic and macrocytic 

■ anemia of moderate severity complicated total 
thyroidectomy in a group with heart disease. 

j^The latter anemia resembles exactly the simple 

■ hyperchromic type described by Bomford (2), 
Tiin his classification of the anemias in spon- 
taneous myxedema, as the uncomplicated 
anemia of myxedema. He regards it as a result 
of a decrease in the size of the erythron which 
takes place in hypothyroidism as a physiologic 
compensation for diminished need of the tis- 
sues for oxygen, and to be akin to the anemia 
which appears in animals exposed to atmos- 
pheres of oxygen tension greater than normal. 
In other words, Bomford considers that thy- 
ro.xine influences ery thropoiesis only indirectly, 
insofar as the consumption of oxygen by all 
tissues is concerned, or as it may affect gastric 
secretion. He further observes that 

lliis simple hyperchromic anemia is never severe, the 
cclor index is normal or a little above one. There is 
sume macrocytosis but no poikilocytosis and no ex- 
cessive anisocytosis. The reticulocyte count may be 
normal or a little above normal. The gastric function 
inay be normal or there may be achlorhydria. The 
^ ministration of liver or of iron has no effect on the 
nemia but the anemia does respond slowly to treat- 
ent ftith thyroid alone, in such doses as are found to 
Pntient free from symptoms of myxedema or 
etdosage . The rate of response is very slow, the 
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blood count attaining normal levels in from three and 
a quarter to nine months. 

In the light of more recent clinical and ex- 
perimental observations it seems that this 
process of the regeneration of the blood may 
be enhanced or augmented by the addition of 
testosterone to therapy with thyroid extract. 
In the treatment of hypogonadal males in 
recent years it is not uncommon to note a 
striking increase in the blood count after the 
administration of testosterone. The hypo- 
chromic anemia of the eunuchoid responds 
readily to treatment with androgens. Experi- 
mental observations such as those of Steinglass 
(3) indicate that testosterone stimulates, 
whereas estrogen depresses, the function of the 
bone marrow. 

McCullagh and Jones (4) also demonstrated 
that testosterone raised the blood count of 
hypogonadal males and that withdrawal of the 
hormone lowered both the hemoglobin and the 
count of the erythrocytes. 

Because of the above observations the case 
being reported herewith was subjected to a 
trial of combined thyroid and testosterone 
therapy. 

CASE REPORT 

On Aug. 8, 1938 a 71-ycar-old male, E. W. W., 
was admitted to the hospital with the diagnosis of a 
refractory pernicious anemia complicated by cardiac 
decompensation. He had been treated for many 
months prior to admission with liver extract and iron, 
without benefit. In the hospital the myxedema and 
cardiac failure were quite apparent, as was the anemia. 
The history indicated progressive intolerance of cold, 
weakness, somnolence, unsteady gait, pronounced 
bloating (especially unusual puffmess of the eyes), dry 
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\ oil- 


skin with sparse lifeless hair on the scalp and body, 
thickness of the tongue, croaking voice and very dull 
mentality. The symptoms had been coming on for 3 
to 5 }'^ears, the exact onset being uncertain. 

Physical examination revealed a classical example 
of spontaneous myxedema (fig. 1, left). The skin was 


the rhythm regular; the blood pressure was IW l 
mm. Hg. There was passive congestion of the 1.: 
liver and lungs; the presence of ascites wasuncerlr 
All psychosomatic reactions were sluggish. The inif 
laboratory findings are depicted in table 1. 

The initial electrocardiogram showed the characL 



Fig. 1 (hfl). Patient E.W.W. ivhen first hospitalized for treatment of myxedema heart and macrocytic 
anemia. August, 1938. {right) Patient after thyroid administration had relieved the cardiac decompensa- 
tion. Note loss of mj'xedema. October, 1938. 


edematous, of cafe-au-lait color; the voice hoarse and 
croaking; the tongue smooth and thick. There was no 
Ij^mphadenopathy; the right submaxillary salivary 
gland was hard and about 3X2 cm. in size. The thy- 
roid was slightl}'^ larger than normal. The heart was 
very much enlarged, its tones distant, the rate 62 and 


B.M.R., % 

Blood cholesterol, mg. 
Icteric index, units 
Total blood protein, gm. 
Gastric analy'sis 
Venous pressure, cm. Hg 


widened 


istic depression of the T wave as ivell as a 
QRS complex (fig. 2, left), which is less 


myxedema. The chest roentgenogram re 


enlargement of the heart and some pulmonari pa' 


Mve 


congestion (fig. 3, left). . , i 

It maj' be safe to assume that this cardiopa ) 


Table 1 . Results of miscellaneous diagnostic tests on 
ADMISSION, AUGUST 8, 1938 


the result of myxedema, but a moderate 
may also have been contributory. In keeping 


minus 50 
278 
11 
7 

Free HCl 65° 
15 


diagnostic evaluation was the prompt and j 

response of the heart failure to bed resign 


extract alone. Digitalis was not necessary. 


Thestn- 


shrinkage in the size of the heart as well j 


Venous pressure after r.u q. pressure rise to 22.5 cm. 
Circulatory' time; arm to lung, seconds 13 

arm to tongue, seconds 31 

Blood volume index 1 . 1 

Sternal puncture, marrow normoblastic 

Blood Count 
Hb. (Sahli) 61% Smear: 

r.b.c. 2,800,000/cu. mm. macrocytes 

J,' J ’ 1.1 slight anisocy'tosis 

w' b c. 3.000/cu.mm. occasional polychromatophilia 

neutrophiles 52.0% occasional stippled cell 

eosinophiles platelets, normal number 

h-mphocytes 

■ Reticulocytes 1.6% 


gressive increase in the positive character . 
wave became apparent after thywoid thcrap) 

With continued thyroid feeding there 
clearance of myxedema and a gradual return ^ 
of ivell being. But there -was no improveme^^ ^ 
anemia during the entire hospital 
3 months. The blood count remained ' /i 


changed. One brisk reticulocytosis was 


follm'C'i b / 

I 


ricurcL'' 

fairly stable normal reticulocyte count, b 

cates the blood count in percentage o ^ .ji 


cates tne uioou count in 
assuming 5,000.000 r.b.c./cu. mm. as i 

B.M.R., -which returned to normal^ '*^''dent tb^l ’ 


charge from the hospital. It is self e% 
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cure of the m 5 'xedema was accompanied by a con- seemingly failed to influence erythropoicds, i 
siderable loss of weight (fig. 1, right). terone propionate was injected intramu'^cula 

Liver extract and iron was tried for a short period 10-mg. doses twice weekly. Methyl tcstosteror 
but without any apparent effect on the blood count, substituted after 450 mg. of testosterone prop 



MONTHS I “ 2-3 4 -5 6 ? S 9 iO 4243 


Fig. 4. Response of blood count in percentage o( nom 
in a case of spontaneous myxedema, after treatments 
thyroid and testosterone. The control period of 4 monti 
during which treatment with iron, thyroid and Inert 
tracts w'as followed by treatment with a) testostcro 
propionate, 450 mg. within a period of 2 years, and 
methyl testosterone, 1000 mg within following 1 \c; 
200 mg of the methyl testosterone was given within ( 
first 10 days of the last month shown to induce a brisk r 
m the blood count A slight rise in the B M R but 1 
change in the reticulocyte count was noted A prom 
erythropoietic response to testosterone is apparent at t 
beginning and end of the period of observation The init 
rise in blood count w^as sustained throughout Note break 
the curve to indicate lapse of 30 months during whi 
there were no significant changes in any of the facte 
depicted. 


It is notew’orthj' that thyroid extract given in dosage had been given. To date about 1000 mg of then 
greater than 2 grains daily w'as apt to induce angina — testosterone has been administered orally alonf 
hence this nominal dose has been maintained to date the daily maintenance dose of 2 grains of th 



Fig. 5 {left) Patient E W.W., December, 1941, aged 74 years 
{right). Patient in February, 1943, aged 75 years 


(with occasional intermittance of one week’s dura- 
tion), with satisfactory symptomatic control. 

In order to hasten the cure of the anemia it was 
deemed advisable to test the effect of testosterone. In 
January, 1939, after 4 months of thyroid feeding had 


The dosage of testosterone has been 
(1500 mg. in 3 years) as a precautionarj 
because, with the marked improvemeo 
tient’s well being, it became ' uc-tio 

restrain his physical activity. ”it 
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'' yocardium in a senescent male it is better to err on 
e side of an insufficiency rather than too much 
itosterone 

The response of the blood count to this combined 
crapy uas prompt and very gratifying It can be 
:n in figure 4 that even less than a physiologic dose 
testosterone stimulated a prompt and substantial 
e in the hemoglobin and the erythrocytes This uas 
stained at slightly subnormal levels until a more 
.ysiologic dose of methyl testosterone (200 mg in 


Table 2 Bioon studies, EEnauARV 8, 1943 


91% (Sahh) 

neutrophiles 


49 S% 

4,790 000/cu mm 

eosinophiles 


s s% 

8 000/cu mm 

basophiles 


1 5% 


lymphocytes 


32 0% 


monoc> tes 


11 5% 

Smear, normal 



Hematocrit 

44 Vol % 


Reticulocytes 

1 7 

% 


Blood vol indcT 

0 88 

% 


Color mdcT 

0 9 



days) was administered this year This restored the 
aod count to normal Note that the B M R and 
idy weight were tiUewise stimulated to a more 
'rmal status by this increased dose of testosterone 
The character of the recent blood smear is in sharp 
ntrast to that of those before treatment with thy 
id The macrocytes disappeared fairly early, the 
ythrocytes assuming normal shape, size and color 
inng therapy (table 1 and 2) Figure 5 shows a 
atifying transition of the patient from classical 
ixedema to normality 

DISCUSSION 

Recent clinical (4) and experimental tvork 
ipports the concept that the endocrines in- 
lence erythropoiesis. This is particularly true 
the thyroid and testicular hormones. 

It might be speculated that inasmuch as the 
ire of the above discussed anemia was facili- 
ited by the addition of testosterone to the 
sual thyroid therapy, any elderly or hypo- 
madal male with myxedema associated with 
Mmia should profit by similar treatment, 
lere one may anticipate an augmentation of 


the anemia by the hypogonadism If this were 
true, then thyroid and testosterone would pro- 
vide a more logical type of therapy than either 
one alone. Moreover, the patient is more 
promptly and completely rehabilitated ivith 
such combined therapy. To restore promptly 
a sense of normal well being by judicious com- 
bined organotherapy seems very Tvorth while 
in such patients since time is of the essence in 
these situations. 

In this connection one may further specu- 
late on the value of combined thyroid and 
androgen treatment of certain refractory 
anemias, especially the so-called achrestic 
anemias, and those without apparent etiologj' 
other than senescence The positive stimula- 
tion of the bone marrow by these hormones 
may provide a missing therapeutic link Inas- 
much as many of such anemias terminate 
fatally, j'udicious experimental ^trials with this 
organotherapy may be regarded as harmless 

SUMMARY 

An elderly male with a chronic untreated 
myxedema presented an associated hyper- 
chromic macrocytic anemia Four months of 
treatment with thyroid, liver extract and iron 
was without apparent influence on the anemia 
When testosterone was added to the thyroid 
therapy the erythropoietic response was 
prompt and complete It is suggested that 
similar anemias be given trials of such com- 
bined organotherapy. 
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EDITORIAL 


THE ENDOCINE PUZZLE OF HETEROSEXUAL 
HYPERTRICHOSIS (HIRSUTISM) 


An embarrassing mustache and beard with 
/ NV excessive hair growth elsewhere on torso 
A. JA. and extremities occurs far more fre- 
quently in adult girls and women than is generally 
supposed. It constitutes a distressing affliction, 
oftimes a depressing torment and heartache for 
life. 

Understandably, relief is sought at the hands 
of beauty speriabsts, before or after, or perbape 
without ever consulting a physician. Often, 
sooner or later, in desperation, the patient is re- 
ferred to an endocrinologist — for a miraculous 
‘gland-cure.’ Hardly a month passes without the 
writer’s being confronted with the unhappy duty 
of discouraging the victim’s hopes and expecta- 
tions. 

For the majority of these unfortunates we have 
little to offer, either in explanation or therapy. 
Often the strange paradox has been uttered that 
it would be better for them if they were much 
worse — in that a cure might be possible if, in ad- 
dition to superfluous hair of masculine distribu- 
tion, there were also atrophy of the breasts, ces- 
sation of menses, and hypertrophy of the clitoris 
— pointing to an adrenal cortical tumor or an 
arrhenoblastoma of an ovary, removal of which 
could be counted upon to demasculinize and re- 
feminize. 

E.xtirpation of these androgenic-like tumors 
produces fairly prompt restoration of menstrua- 
tion and gradual falling out of the abnormally- 
situated hair. The transformation would seem 
almost magical were it not convincing proof of 
the eradication of the underlying cause. 

Unfortunately the overwhelming majority of 
hirsute women have no other complaints, and dis- 
play no other abnormalities, than the hetero- 
sexual hypertrichosis. And in many of them it 
would appear to be simply an intensified familial 
racial characteristic, as in females of the Medi- 
terranean peoples. A noticeable mustache at least 
is fairly common amongst them. It is more dis- 
concerting and not readily explained when the 
hairiness exists in a female of English, Scotch or 
Scandinavian origin. 

Not infrequently obesity accompanies the 
hirsiitissi. The J&t may be confined to the upper 
half of the body {‘buffalo’ obesity, as in Cushing’s 


disease), or restricted chiefly to the hips, b 
locks and abdomen (‘girdle’ type), or W 
generalized. Measures undertaken to reduced 
adiposity fails to influence the hypertridios'' 

In other cases menstrual intervals may be p-'- 
longed and the flow reduced, but this addilr’ 
factor offers little if any help in devising metk'*- 
to counteract the hirsutism. 

Since it became known that both stus-mn': 
both male and female sex hormones, it 
tempting to assume that in hirsute women tit 
normal ratio between these hormones had htt* 
altered in the direction of diminished cstioy 
and augmented androgen production. Cori>; 
quently 'it would appear plausible to attenip 
counteracting the androgenic trichosis by m 
ministering estrogens (stilbestrol, estradiol). If' 
results of such attempts have not been encotiuj 

Recently Albright, et al.^ in an article enfidc 
“A Syndrome characterized by primary o\aW 
insufficiency and decreased stature . . • ' 

digression on hormonal control of axiiiar) if- 
pubic hair,” suggests that, in females, this sere- 
hair is stimulated to grow by a hormone from 
adrenal cortex. They claim further diatpif^’ • 
dwarfs, whose adrenal cortices are 
secondarily, have no axillary or jj 

whereas females suffering from primary o\ ^ 
insufficiency usually have moderate 
can be stimulated to grow axillary 
hair by estrin therapy. However 
an hy'^pothesis may be, the writer thm 'S i 
nent to note that he has had a 
under intensive estrin therapy for severa ^ 

she had never menstruated, had abso 
mammary development, and was .Uj p 
of sexual hair; she was of stocky ow 
height was within the limits of 
inches); most certainly she was not ^ J , 
dwarf. Estrin therapy has been 
ducing vaginal bleedings and e-xce ^ 

mary development, but not a sing ( 

axillary hair has appeared during 
treatment. 

}f' 

1 Azssjobt p. Svrm and R. Fk.ise? - 
Sc. 2W; 628. 19«. 
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It is not surprising that an adrenal cortical 
iperplasia should be suspected as responsible 
r excessive hairiness in females (even in little 
Is), in view of the striking hirsutism and 
cilism, associated with adrenal cortical tumors 
d their cure by removal of the tumor. But bi- 
;eral partial adrenalectomy, for a supposed 
'perplasia, is far too radical and hazardous a 
ocedure for mere hypertrichosis, and inhibitory 
renal irradiation has not diminished the un- 
easant hairiness. 


In the absence of such an adrenal tumor or an 
arrhcnoblastoma, endocrine therapy so far offers 
no solution for embarrassing beard and mustache, 
hair on the chest and thighs, and a masculine 
pubic escutcheon. Bleaching of the hair, in 
brunnettes, to render it less conspicuous, and 
skilful depilatory measures, are all that can be 
justifiably recommended. Electrolysis is an un- 
ending business and apt to be scarring if the 
beard is at all lu.\uriant. 

H. L. 



LETTER TO THE EDITOR 



REVERSIBLE TESTOSTERONE-INDUCED VIRILISM 


To THE Editor; 

The widespread use of testosterone propionate }n 
the treatment of females with sexual and functional 
endocrine disorders has caused justifiable concern as 
to the dangers of induced masculinizing effects. Several 
reports in the literature have described virilism in the 
female as an unfortunate consequence of intensive 
androgenic therapy for gynecologic conditions such as 
dysmenorrhea, functional uterine bleeding and mas- 
topathies. A case showing the transient nature of such 
masculinizing changes seems, therefore, worthy of 
mention since women who have become distressed 
over these changes maj have some assurance that Dot 
in all cases are the change in voice, hairgrowth on the 
face, arms, legs and trunk, and enlargement of the 
clitoris, permanent disfigurements. Greenhill aqd 
Freed' have described the cases of two young women 
who received brief intensive courses of testosterone 
therap 3 ' and who developed alarming degrees of 
virilism. 

Huffman^ in a studj' of the effect of testosterone 
propionate upon reproduction in experimental animals 
(female rats) found that estrus was suppressed during 
androgen administration and that all female animals 
developed clitoridal hypertrophy. He points out that 
the androgenic effect of the male sex hormone on the 
female animals is secondary to pituitar}’- changes and 
that this effect is maintained only a short time after 
the injections are discontinued. All of his experimental 
animals had a return of normal estrus and bore healthy 
litters within 68 daj^s after the treatment was termi- 
nated. Their progenj^ also bore normal offspring. 
Mazer and blazer* have reported that of 38 women 
under androgenic therapy, 4 subsequent!}'- experienced 
normal pregnancies. 

The reversibility of virilism induced by adminis- 
tration of male sex hormone appears to be an entirely 
reasonable possibility since even in the most prolonged 
and pronounced cases of adrenal cortical virilism the 
acne, hirsutism, amenorrhea, gruff voice, breast 
aplasia, hypertrophy of the clitoris and other changes 
undergo gradual correction after removal of the 
adenoma as was shown in the case reported by Lukens 
and Palmer' in 1940. 

Case report. The patient is a married woman of 27, the 
mother of a normal boy age 5. Before androgenic treatment 
was given she had suffered from pulmonarj" tuberculosis and 
after thoracoplasty the disease was arrested. She had experi- 
enced severe migraine at increasingly short intervals since 


1 Green'Hii.l, J. P., aot S. C. Freed; /. Am. Med. Assoc. 
113:1573. 1939. 

- Huffmax, J. W.; Endocrinology 29: 77. 1941. 

5JkI.AZEE, C., M. Mazer; Endocrinology 24; 599. 
1939 

^laiKXXS. F. D. 4V., .vxd H. D. Palmer: Endocrinol<,g\< 
26; 941. 1940. 


the age of 15. The convalescence from tuberculosis was ; 
tarded because of the frequent bouts of nausea andvotrit; 
brought on by the migraine and in consequence she «. 
greatly undenveight. Because of the general tonic and i- 
weight-increasing effects of male sex hormone she aaspar 
daily intramuscular doses of 25 mg. of testosterone p 
pionate in sesame oil over a period of 17 da.vs (Ocl. U '. 
Nov. 14, 1942) and then 9 doses over a period of theneul' 
days (Nov. 14 to Dec. 2, 1942). In 35 days she therefore t; 
ceived a total of 650 mg. of testosterone propionate. .Iftet; 
weeks she had experienced an improvement in appetite r' 
had gained 10 pounds in weight. A rather severe acne 
peared on the chest and on the back. At the end of the trest 
ment the patient complained of a marked growth of 
dark hair on her upper h'p, cheeks ancf chin, on her uppers' f 
lower extremities and abdomen. Three weeks after termrs 
tion of the treatment the growth of hair was more mathi 
especially on the thighs and abdomen. Her voice hadbeccr; 
husky, there was complete amenorrhea and the breasts b 
shrunk considerably. There was moderate enlargement off' 
clitoris. She was alarmed about these changes. There wasr! 
relief from the migraine headaches but she had gained a t* 
of 15 pounds in weight. The hirsutism remained statioisn 
from Dec. 23, 1942 until about the middle of Febntary, Wb 
(approximately 9 weeks) when the patient noted an absera 
of hair on the abdomen, absence of acne, and a marfi 
diminution of the hair on the thighs. By March first the crcCi- 
hair on the upper lip, chin and cheeks had disappeated, U 
enlargement of the clitoris had disappeared, the breasts .e 
been restored to their normal volume and consistenc.v,E' 
the voice had returned to normal pitch and .; 

menstrual cycle was re-established in January of w > 
days after termination of androgen therapy, and the su 
quent periods have been more normal than in the 1"” 
preceding the treatment. On March 20, 1943, 
the last dose of testosterone, a review of the situation s o ' 
that ail.of the induced changes had disappeared, «wop 
about half of the weight gain was retained. 


Male sex hormone has many valuable ^ 

treatment of gynecological and functional ^ . 
disorders in the female. Medical men must t 
nizant of the fact that with intensive jpi 

turbing masculinizing effects may be the un 
concomitants of successful symptomatic re le • 
justifiably alarming it is worth noting that ji 
stance described above, in which the changes 
virilism were substantial, they 
versible in character. As has been stated ^ jV. 
investigators the gain in weight is due in 
increased water retention but it is also attn , 
the improved feeling of well-being and en a 
of appetite and general metabolism. ^ 

Harold D. Palmer, i • ■ 
Margaret De Ronde, - • 


From the Insliiule of the Pennsylvania 
Hospital and the Department of Psychi- 
atry, Woman’s Medical College of Penn- 
syfvania, Fhladeip/ita, Pe/msyhwiio 
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ADRENALS 

IDLER, E H , AND S B ABR MIS 

A case of Addison’s disease associated with 
piirnarj amenorrhea Am J Obst t" G)ncc 
45 123 1943 

The history, physical, laboratory, and X raj 
indings of a case of Addison’s disease with as- 
ociated amenorrhea in a woman aged 26 are 
itesented It was thought that the patient 
eached adolescence with normally developing 
iituitary and gonads The disease probablj be 
[an at this time The absence of both estrogen 
nd gonadotropin in the urine proved the pres 
;iice of a pituitary deficiency The failure of ma- 
ure development of the gonads in this case was 
lelieied to be due to failure of the basophile 
:ells of the anterior lobe of the pituitary caused 
iecondarily by their receiving inadequate stim 
ilation from the adrenals The patient’s re 
iponse was fairly good to the administration of 
1 gm of sodium chloride daily, along with a high 
larbohydrate, high vitamin diet — E C H 

Huizenga, L a , B L Brofman and C J 
VViGGERS 

Ineffectiveness of adreno cortical preparations 
in standardized hemorrhagic shock Proc Soc 
E\p Biol 6- Med 52 77 1943 

Using a method of hemorrhagic shock which 
produced irreversible changes in about 85% of 
np. It was observed that of 17 untreated dogs, 
“nly 4 or 23 5% recovered on reinfusion of the 
withdrawn blood Of 20 animals treated with 
adreno cortical preparations, 5 or 25% recov 
^cd, after the same experimental procedure 
ese observations fail to support the claims 
at cortical extracts exert a preventive or re- 
aiedial influence in hemorrhagic shock — C ]V T 


Kepl, M, G Caldwell, vnd A Ociisner 

Use of adrenal cortical hormone in Cl nclchii 
infections in guinea pigs Proc Soc Exp Birl 
b-Mcd 52 25 1943 

When 13 guinea pigs weighing 9 to 12 oz were 
injected intramuscularly with 0 1 cc of a culture 
of Cl uelcliti, 12 died with an average survival 
time of 28 8 hr , with the classical picture of gas 
gangrene infection Eleven animals were given 
2 cc of adrenal cortical extract, each cc con- 
taining 25 dog units, one hour before infection 
and 6 injections of 2 cc every 4 hours thereafter 
Of these, 6 died with an average survival time 
of 30 hours Six animals were given 3 doses of 
4 cc every 4 hours after infection Five died with 
an average surv ival time of 47 5 hours 

When 0 2 cc of the culture was administered 
with cortical extract death was again delayed 
in comparison to the controls These experiments 
indicate that adrenal cortical hormone extract 
has a protective value in delaj mg death m Cl 
welcint infections m guinea pigs — C IF T 

Kohler, V , and A Fleckenstein 

Treatment of ulcer with percortm Dciilsch 
Med Wochmschr 68 476 1942 
Relief from pain m gastric or duodenal ulcer 
IS obtained in 2 3 days of daily intramuscular 
injections of 20-35 mg of desoxycorticosterone 
acetate Case reports and roentgenograms il- 
lustrate the rapid healing In all, 11 ulcer pa- 
tients were improved bj' DOCA therapy after 
failure of bed rest, warmth, diet, and atropine 
The asthenic, hypotonic, vasolabile constitution 
of ulcer patients is considered to be correlated 
with adrenal cortical msufSciency and the effects 
of DOCA are through its systemic action in this 
deficiency and also by direct action on the gastro 
intestinal mucous membrane Benefit is also 
noted m gastritis — G A E 
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Sarason, E. L. 

Adrenal cortex in systemic disease. A morpho- 
logic study. Arch. Int. Med. 71: 702. 1943. 

The adrenal glands of 110 patients were stud- 
ied in an effort to correlate cortical changes with 
systemic disease. Cortical enlargement associated 
with depletion of lipoid or reversal of lipoid pat- 
tern was found associated with inflammatory dis- 
eases, cachexia, pemphigus and protracted eme- 
sis. Cortical enlargement with an increased 
amount of lipoid was encountered in cases of 
h}'-per tension; the change was more striking 
when the hypertension was associated with 
primar}?^ vascular disease. The explanation of 
these changes is not at hand. No .significant 
alterations were present in the series of cases of 
atherosclerosis. Extreme enlargement was found 
in 4 cases of erythroblastosis fetalis. This study 
serves to emphasize that the enlargement of the 
adrenal cortex and the depletion of lipoid are 
reflections of the metabolic disturbances as- 
sociated with certain systemic diseases and not 
the direct effect of the latter. Author's smnviary. 
—LB. 

Weichert, Ursula. 

Treatment of the so-called Rontgen sickness 

with desoxycorticosterone. StrahlenlherapieTl: 

127. 1942. 

Treatment of patients with desox)'-corticoster- 
one resulted in almost all cases in immediate 
improvement. Rontgen sickness, which resembles 
Addison’s disease in many ways, is considered as 
due to adrenal insufficiency and results from in- 
creased protein destruction by irradiation. — 
D.A.M. 

ENDOCRINE GENERAL 

Allen, E., and L. B. Donaldson. 

The colostrum intradermal test for the diag- 
nosis of pregnanc)L Am. J. Obsl. Gynec. 

45: 208. 1943. 

The technic is described for the colostrum 
intradermal test for the diagnosis of pregnancy. 
Out of 164 known pregnant women, 13 cases with 
conflicting results were discarded. There were 
151 cases considered in the calculation; of these 
the percentage of accuracy was 54.30. Of the non- 
pregnant cases, 87.65% was correctly diagnosed. 
The authors conclude that there was a difference 
either in potency in individual colostrum samples 
or a periodic change in individual sensitivit}'. 
Skin sensitivity apparently pla3'ed a part in false 


or incorrect reactions. They also believe tliatl.- 
ther work should be done on the hormonal o -- 
tent of colostrum. — E.C.H. 

Benson, R. E., and J. A. Bargen. 

Chronic ulcerative colitis as a cause of retardi 
sexual and somatic development. GasImrA. 
ology 1: 147. 1943. 

Fourteen patients in whom chronic ulcerati\ 
colitis of the streptococcic type developed h 
tween the ages of 7 and 12 years exhibited sevc: 
retardation of growth and developrhent. Allpr 
sen ted a diminished linear growth with poord 
velopment of genitalia and absence of mcst 
the normal secondary sex characteristics. Di 
cussed in detail are the influence of nutritio 
chronic sepsis and infection, hepatic distiirbaac 
and endocrine changes in the production of tb 
condition. In 3 patients urinary assay forpitt 
tary gonadotropins was attempted, but nob 
mone was found. This suggested to the autlio.. 
the possibility that in some instances of ulccratiu 
colitis there may be secondarily an altered func- 
tion of the pituitary gland. — T.H.McG. 

Brow’n, W, E., and V. M. Wilder. 

The response of the human uterus to epincpb 
rine. Am. J. Obsi. Gyucc. 45 : 659. 1943' 

The action of epinephrine was studied on th[« 
types of human uteri: (a) laboring uteri wi ■ 
spontaneous rhythm, (b) puerperal uteri c-^ 
hibiting spontaneous rhythm, and (c) 
uteri wdth an oxytocically induced rhythm. 
drug was usually given intravenously in t e or 
of epinephrine solution 1:1000 in saline m 
to two minim amounts. Observ'ations were m® 
by direct manometric methods. A 
contraction of the uterus was caused J j 
followed by a short latent period but 
evidence of relaxation. Any apparent re ax 
following epinephrine was always ^ 
a period of increased activity. There was n 
ference in response in the spontaneous) 
tracting uterus and the uterus w'ith the 
cally induced rhythm. There was no drop ’ 
indicating a relaxation. The use of j; 

in disturbances of uterine contraction ^ 
Bandl’s ring, retraction rings, etc., is 
mended. It may be dangerous in 
because of fatigue, dehydration an 
E.C.H. 

Creevy, C. D. 

Hormones and carcinoma of the px 
Journal Lancet 62: 452. 1943. 
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rhe author recommends that estrogen (stil- 
Urol orally, estradiol intramuscularly or as 
planted pellets) be tried in every case of pros- 
ic cancer not confined to the gland itself and 
it, it they fail, castration be performed — 

ll'.r. 

IRDNER, W. U., AND C. A. PpEirFER. 

Influence of estrogens and androgens on the 
skeletal system. Physiol. Rev. 23: 139. 1943. 

Gonadal tissues and the steroid hormones 
borated therein e.xert influences on bone pro- 
nation and possibly on the mechanism regu- 
ing calcium levels. In certain species sclerosis 
cartilaginous matrix, proliferation and ossi- 
ition of medullary osteogenic tissues are aug- 
inted by estrogens, serum calcium levels being, 
ivever, unchailged. Androgens tend to prevent 
lessive osseous growth in mammals treated 
th estrogens. It is assumed that stimulation of 
dullary proliferation by estrogen is due to 
:ir effects on osteoblasts or on the differenti- 
on of osteoblasts. Large amounts of estrogens 
libit growth of cartilage and bone and longi- 
dinal osseous growth. Small amounts of an- 
3gen augment rate of longitudinal growth of 
5 skeleton. The reviewers suggest that steroid 
rmones may find practical use in senile osteo- 
rosis, healing of fractures or augmentation of 
natic growth in certain hypogonadal patients. 
D.A.U. 

:isT, S. H., AND Salmon, U. J. 

Present status of endocrine diagnosis and ther- 
apy in gynecology. Climes 1: 1197. 1943. 

Endocrine therapy in the human female has 
dergone considerable change in the past few 
ars. The literature dealing with the subject has 
iumed such vast proportions and appears fre- 
ently to be so contradictory that the prac- 
iag physician finds it difficult, if not impos- 
>le, to keep himself informed of all the new ad- 
nces reported. The authors conclude to the 
ect that estrogen, pregnandiol and gonado- 
>pic hormone determinations are appraised 
’nr the point of view of their practical value to 
e clinician as an aid in diagnosis. The value of 
srphologic diagnostic studies, namely vaginal 
rears and endometrial biopsies, is discussed. The 
esent status of the endocrine treatment of the 
enopause and amenorrhea is reviewed. The 
^ue of androgens in the treatment of functional 
smenorrhea, pre-menstrual tension, functional 
eno-metrorrhagia and frigidity is briefly de- 


GOODFRIEND, J. R., and M. DANtEL. 

The histidine test (Kapeller-Adler) in the di- 
agnosis of pregnancy. Am. J. Obsl. 6* Gynec. 

45: 140. 1943. 

An accuracy of 91% was obtained with the 
histidine test on the urines of 56 pregnant 
women. There were five errors on the urines of 
72 nonpregnant womeir of childbearing age, no 
errors on those of 26 climacteric patients, nor on 
6 males. There was thus an accuracy of 95% in 
all the control groups together. The authors be- 
lieve that the results are encouraging enough to 
warrant further investigation of the Kapeller- 
Adler test as a rapid method in the diagnosis of 
pregnancy. — E.C.II. 

Greenblatt, R. B. 

Intracyclic bleeding. Am. J. Obsl. &• Gynec. 

45: 299. 1943. 

The ovulation syndrome of intracyclic bleed- 
ing or of midmenstrual pain was alleviated in six 
women, whose ages ranged from 19 to 39 years, 
by the use of chemically pure androgenic sub- 
stance. The administration of testosterone pro- 
pionate paicnterally in 10 to 25 mg. doses at 
weekly intervals was effective, as was methyl 
testosterone orally in 5 to 10 mg. doses through- 
out the intermenstruum. — E.C.II. 

Greeniiill, j. P. 

Endocrine problems in gynecologic practice. 

Med. Clin. North America 27: 27. 1943. 

This is a general outline of the subject, includ- 
ing physiologic considerations of pituitary and 
ovarian hormones, chorionic gonadotropin and 
the male sex hormone. Treatment of common 
gynecologic conditions as dysmenorrhea, amen- 
orrhea, menorrhagia, premenstrual tension, the 
menopause and senile vaginitis receives practical 
comment. The author concludes with a note of 
caution against the indiscriminate use of hypo- 
dermic treatment in every endocrine disorder. 
The primary requisite is a correct diagnosis in 
which cancer must be ruled out in all cases of 
irregular bleeding. It is then that the proper 
endocrine product for the disturbance under con- 
sideration may be selected. — I.B. 

Hamblen, E. C. 

Endocrine therapy in gynecology and obstet- 
rics. Am. J. Obsl. &■ Gynec. 45: 147, 1943. 

A review article. The hormonal agents used in 
gynecology and obstetrics may be grouped thus: 
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(1) crystalline steroids which are hormones of the 
gonads and adrenal cortex or their derivatives 
and certain nonhprmonal synthetic chemicals 
with endocrine-like properties; (2) extracts of 
protein or protein-like nature derived from the 
pituitary and thyroid glands and from certain 
bod}^ fluids. 

The steroids are comprised of: estrogens, 
androgens, progestational principles and adrenal 
steroids. The 2 groups of estrogens are the hor- 
monal and the nonhormonal steroids. The former 
are estradiol, estrone and estriol. The first two 
are usually administered intramuscularly in oil, 
and estriol is given orally. The best known of the 
nonhormonal estrogens is diethylstilbestrol, usu- 
all}'^ given by mouth. Estrogens have also been 
applied locally to the vaginal and nasal mucosae, 
by dermal inunction, and by subfascial implanta- 
tion of sterile pellets. The indications for treat- 
ment with estrogens and the dosages in the fol- 
lowing conditions are discussed: hypo-ovarian- 
ism originating in adolescence, anovulatory 
failure in adolescence, intercurrent ovarian fail- 
ure during the preproductive epoch, the climac- 
teric, pregnancy and the puerperium and other 
conditions not necessarily gynecologic in origin. 
The possibility of the carcinogenic role of estro- 
gens should be remembered. 

Up to the present time, no clinical studies have 
been reported which definitely associated any 
functional s)mdrome of the female with insuffi- 
cient androgenic function; therefore, at present, 
androgenic therap)' in the female is contraphysi- 
ologic. 

Progestational principles, consisting of pro- 
gestin, progesterone, and anh^'^dro-hydroxy-pro- 
gesterone, are discussed as to their efficacy in the 
therapy of abortion, dysmenorrhea, “afterpains” 
and prolonged or excessive functional uterine 
bleeding. 

The indications for desoxycorticosterone ace- 
tate, the most widely used of the cortical ster- 
oids, are vomiting of pregnancy and preoperative 
preparation and postoperative care of patients 
requiring adrenal surgery. 

The extracts of protein or protein-like nature 
are comprised of gonadotropins and thyroid 
substance. The gonadotropins may be divided 
into three groups, depending upon their sources: 
(1) pituitary, extracted from the pituitary gland 
itself; (2) chorionic, extracted from pregnancy 
urine; (3) equine, extracted from the serum of 
pregnant mares. 

As yet, there are no extracts of the anterior 
pituitary which jdeld satisfactory clinical re- 
sults. 


Vo’.-. 


^ In general, gonadotropic therapy lias scic 
limitations and undesirable qualities. Honci 
equine gonadotropin may be used in adolcsc, 
estrogenic failure; and in patients with anon 
tory failure, cyclic 1-2 gonadotropic therapy r 
be used. This embraces the administration 
equine gonadotropin in daily doses of 400 1 
for 10 days beginning on the fifth day of the c\i 
and beginning on the fifteenth day of the cit 
chorionic gonadotropin is given intramuscuhi 
in daily doses of 500 i.u. for ten days. 

For therapy of relative corpus luteum failu 
the suggested dosage of chorionic gonadotrof 
is 500 I.u. daily for ten days beginning on 1 
fifteenth day of the cycle. 

The use of thyroid substance in functior 
uterine hemorrhage, in endocrine sterility and 
abortion is discussed. — E.C.H. . 

Hamblen, E. C., D. V. Hirst and W. K. Ci 

LER. 

Effects of estrogenic therapy upon ovan; 

function. II. When employed during anovul 

tory cycles. Am. J. Obst. Gviicc. iS‘. 
1943. 

Sixteen patients were studied ranging in a| 
from 15 to 35 years, who had presumed anovul 
tory ovarian failure predicated upon the occu 
rence of episodes of estrogenic bleeding. Endi 
metrial biopsies were done prior to, during, nn 
after therapy. The following treatment 
given: estradiol was administered intramusct 
larly, and estriol glucuronide and diethjht' 
bestrol were given orally. Their administratw 
was cyclic, i.e., from the fifth to the fourleent 
day of the cycles of five patients, and froin 
fifth to the twenty-fourth days of the cjces* 
eleven patients. Daily dosages varied: lho='^ ‘ 
estradiol benzoate from 0.33 to 0.6/ mg., t 
estradiol dipropionate 2.5 mg. every other 
those of estriol glucuronide from 1300 to 
oral units; and those of diethylstilbestro r 

1 to 3 mg. • 4 I n'r 

Twenty-two of the 26 biopsies studie ( 
therapy continued to be of estrogenic 
four progestational responses in t\'o 
were related to prolonged therapy 
glucuronide and were judged to be evitc 
intercurrent recoveries of function. 

It w'as concluded that the cyclic a 
tion of moderate doses of hormonal an 
monal estrogens resulted in no direct 
tional effects upon ovaries in ' 

Such therapy^ regulates the cyclicity an ^ 
of flmving probably by direct alterations 
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nctional capacities of the endometrial vessels, 
he ultimate salvage, which has been related to 
^ e cyclic combined therapy with estrogen and 
^ 'ogesterone, seems to be dependent upon the 
"re-two sequential use of and the synergism 
■fisting between estrogen and progesterone. — ■ 
\ .C.H. 

r EIMAN, J. 

' Comparative effects of estrogen, testosterone 
- and progesterone on benign mammary tumors 
'of the rat. Cancer Research 3; 65. 1943. 


Postmortem e.vamination showed that the right 
adrenal gland contained a grey-ish white tuber- 
culous mass located in the medulla. The corte.x 
was normal on macroscopic and microscopic 
examination. The pituitary, thyroid and ovaries 
were normal. — C.W.T. 

Jacoby, A., and B. Rabbiner. 

Clinical evaluation of testosterone propionate 
and methyl testosterone in dysmenorrhea and 
menometrorrhagia. Am. J. Obst. 6* Geiiec. 
45:697. 1943. 


^ Progesterone inhibits growth of the adenom- 
'tous portion of spontaneous rat mammary 
, bro-adenoma and reduces the percentage of 
ikes of auto- and homotransplants. The tumor 
emulating effect of 2.5 mg. estrogen is not in- 
ibited by 18 mg. progesterone although smaller 
.uses of estrogen are inhibited by 18 mg. 
rogesterone. Progesterone alone does not affect 
bromas in castrated females and normal males 
tut inhibits growth of the glandular portion of 
fdenolibromas in castrated males. Combinations 
I'f progesterone and testosterone were somewhat 
tore effective than progesterone alone in re- 
ncing percentage of takes in transplants and in 
'nbibiting growth of the glandular fraction. Large 
loses of progesterone or testosterone were neces- 
_sry to neutralize the stimulating effect of estro- 
;en on growing fibro-adenoma. Rat fibroma, 
'Hyroma and sarcoma were not inhibited by 
otogesterone. Progesterone does not inhibit 
irowth of fibro-adenomas in pregnant rats, pos- 
iibly because of high estrogen levels. — D.A.M. 

;HoFruAN, Max H. 

' Interse.xual manifestations of noncndocrine 
' origin. Jounml Lancet 62; 446. 1943. 

^ The case of a 16 year old boy with several ab- 
lormalities in his secondary sex characters in- 
-u mg the lack of beard growth, the feminine 
,>'pe of pubic hair distribution and enlarged 
oreasts is presented. Studies of the urinary sex 
aormone secretions showed low levels of both 
n rogens and estrogens. The author suggests 
bri mechanism in the sex char- 

,, or development of this boy must be on a 
^ romosomal basis rather than of endocrine 
origin. 

marked hirsutism of nonendocrine 
'Th^"t * "'Oman 48 years old was described, 
dark mustache was very heavy and 

hair ^ rather heavy growth of 

„ '■*’0 extremities and abdomen of the 

n me type. Breast development was normal. 


Eighteen patients with dysmenorrhea and 
nine patients with menorrhagia and menometror- 
rhagia were treated with testosterone propionate 
and methyl testosterone. Complete relief of symp- 
toms was e.xperienced by four and improvement 
bj' eight of the dysmenorrhea patients and com- 
plete relief by six and improvement by two of the 
menometrorrhagia patients. In practically all 
cases there was a recurrence of the original ail- 
ment after discontinuation of treatment at varj'- 
ing intervals Oral androgenic therapy, when 
given in adequate dosage, produced the same re- 
sult as parenteral treatment. 

It is believed that the basis of the alleviation 
of dysmenorrhea by male hormone in smaller 
doses could be the reduction of excessive contrac- 
tions of the uterus. Again, the inhibition of the 
uterine contractility has been shown to decrease 
the volume of blood flow to the uterus, and thus 
the beneficial results on the menometrorrhagia. 
The recurrence of symptoms after cessation of 
therapy would seem to indicate that no per- 
manent alteration in the patient’s hormonal bal- 
ance had been effected by the therapy of the 
duration described here. — E.C.Il. 

Lubin, S., and R. Waltman. 

Missed abortion. An analysis of results fol- 
lowing conservative management. ^l?;i. J. 

Obst. & Gynec. 45: 89. 1943. 

A series of eighteen cases of missed abortion is 
presented where the dead ovum was retained for 
at least 28 days and up to 196 days. The ages of 
the patients ranged from 20 to 44 years There 
were no alarming symptoms of retention, as 
toxemia, hemorrhage or infection There was no 
maternal mortality and in only one case was 
there any morbidity. The Friedman test was 
found to be of value only when negative. 

The change in one case in the pH of the vag- 
inal secretions from acid to alkaline with the 
death of the fetus believed to indicate a fall in 
the estrogenic titer in the blood. It is thought by 
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some to be of greater value than the Aschheim- 
Zondek test in determining fetal death. 

The hormonal method of induction may be 
attempted with estrogens first, to be followed 
later by pituitrin. Two of the authors’ cases were 
given 1 mg. of stilbestrol daily for four or five 
days with good results. The only indication for 
surgical intervention was active bleeding. — 
E.C.H. 

McKelvey, J. L. 

Irregular shedding of the endometrium. Jour- 
nal Lancet 62: 434. 1942. 

The problem of irregular shedding of the endo- 
metrium in relation to an understanding of the 
menorrhagias is discussed. In a study of a small 
series of cases, it has been observed that estrogen 
and androgen excretion levels have been normal. 
Pregnandiol, however, continues to be excreted 
after the onset of menstruation. Thus irregular 
shedding is characterized b)'’ an abnormal pro- 
longation of the excretion of pregnandiol. — 
C.W.T. 

Millen, R. S., and K. Shepard. 

The association of vaginal bleeding to organic 
pathology and the endometrial pattern in the 
decades before the menopause. Am. J. Ohst. 
Gynec. 45: 812. 1943. 

From a study of 3956 women with abnormal 
vaginal bleeding during the reproductive period, 
the suggestion is made that this complaint is not 
caused by any one organic pathologic condition 
or endometrial pattern, but rather it is a symp- 
tom often associated with pelvic disorders. These 
may be complications of pregnancy, cancer, be- 
nign tumors, erosions of the cervix and mal- 
positions of the uterus. Each pelvic lesion is 
classified with its associated endometrial pattern. 
Abnormal bleeding may also occur in patients 
with grossly normal pelvic organs with the endo- 
metrial pattern of one of the normal cyclical 
phases, which are classified as follows: early 
follicular, follicular, early corpus luteum, and 
premenstrual. The atrophic, hyperplastic, hyper- 
trophic, and mixed patterns, and those of ade- 
nomyosis and chronic endometritis are discussed 
briefly. — E.C.H. 


Rea, Charles E. 

An evaluation of the clinical use of male sex 
hormone. Journal Lancet 62: 449. 1942. 

A brief review of the physiological and phar- 
macological action of testosterone was given. The 


Vo’s- 

chief indication for the use of male sex home 
is in the replacement therapy of the prepube 
and postpuberal castrates. — C.W.T. 

Reddoch, j. W., and W. B. Wiener. 

Stilbestrol in the termination of pregnan: 

A7n. J. Obst. Gynec. 45 : 343. 1943. 

Twenty-eight patients, in whom for onerea; 
or another, induction of labor seemed desirab 
received stilbestrol with a total dosage of he 
6 mg. to 720 mg. Beginning about 3 hours ail 
the oil and enema, pitocin in small doses a 
given routinely except in patients inwhomlal 
had started. The criterion for success was lal 
within 24 hours after the last dose of stilbestrol 
the day of the induction. Of the 28 cases th 
were five missed abortions, or abortions ivi 
five successes; 22 in whom an effort was made 
aid in the induction by using stilbestrol si 
9 successes, or 41%. There was one case of ut( 
ine inertia who was finally delivered with Diihi 
sen’s incisions. 

There was no appreciable effect on lactation 
any of the cases. As a part of^ the technic 
medical induction, the use of stilbestrol was n 
entirely justified in the author’s hands.— EC. 


Ross, R. A. 

The involutional phase of the menstrual cj( 
(climacteric). J. Obst. b" Gynec. 
1943. 


Forty-one women during the climacteric 
tificial menopause were studied. The ac^ 
iphasized that this age should not be con.i 
ed a disease, nor should it be considere as e 
ely dependent and definite with ovarian a 
es. The hormonology of the climacteric 
ssed and may be summarized briefly- ro 
dty of the ovary to pituitary 
lure of ovulation, gradual lag in the msp 
follicle stimulation with receding 
Togenic output, a temporarily nnm^^^.^ 
uitary with varying adrenal and thyroi 
Ltion. _ . g. i 

rhe complications of the climacteric 
;ular bleeding, vasomotor phenomen j 
rmal psychic states, thyroid disor ers, 
a-xation, and systemic 
)uld be investigated before any ' , 
empted. This should consist of psyc ° 
rection of irregular bleeding, ^ 
nt, necessary repair work, mild se ^ j 
;anotherapy. Estrogens are .fuse, 

all doses by mouth. Diethylstilbes r , 
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'iihould not exceed 1 mg. a day. Emmenin in doses 
■:of 480 to 960 day oral units may be given. 
flAndrogen therapy is contraindicated. — E.C.IJ. 

I~3aubei.s, Leo T. 

. . Important advances in the physiology of the 
i' sex hormones. Journal Lancet 62:419. 1942. 

A brief review of recent literature concerning 
.Jthefollowing topics is given: The primary changes 
."in tissues after estrogen stimulation. The gen- 
* eral metabolic changes produced by the andro- 
._gens.' The role of the liver in the intermediaiy’ 
“"metabolism of steroid hormones. The extra- 
genital origin of sex hormones. The large variety 
^ of compounds produced from the sex hormones 
during their intermediary metabolism. The role 
" of the steroid hormones in the genesis of tumors. 

J-SCHWARIZ, R. M. 

Pathology of postmenopausal bleeding. Am. 
'■ J. Obst. 6- Gynec. 4S: S22. 1943. 

V The pathology of 114 specimens from women 
jpast the menopause or over SO years of age 
f'A'ho had anomalous bleeding is reviewed. The 
oOercentage of benign lesions of the endometrium 
3r cerr'ix is 56.9, and the percentage of malig- 
nancy is 43.1 Endometrial hyperplasia repre- 
sented 7.0% of the total. The cause for bleeding 
rt:ould not always be determined. It is stated 
: that if menstruation and ovulation together end 
ibniptly, the endometrium will be of the atroph- 
^.ctype. If the terminal cycles are anovulatory, 
ythe hyperplastic pattern may exist even in the 
ibsence of postmenopausal bleeding. After estro- 
,.’enic production ceases, the pre-existing hyper- 
^pasia may show marked regressive changes in 
epithelium and stroma.— E.C.ff. 

megler, S. L,, and D. Bauer. 

c evaluation of the pregnandiol complex as an 
■' 'nr ovarian and uterine function. Am. J. 

: ubst. &• Gynec. 45: 277. 1943. 

( ^ Studies were done on the following women to 
Piognandiol excretion as a diagnostic 
^ 'at 'a ” . and uterine function : 1 . Controls; 

normal menstrual cycles; (b) 2 with 
^ sterility; 2. Before and after hormone 

lith™'**''*-'”''’ ^ 'imenorrhea; (b) 4 

*ica unovulatory menstruation; (c) 

° secondary sterility (2 previous abortions) 
cycles; (d) 1 with bilateral salpingo- 
uferus intact; (e) 1 with supra- 
II '' '•yslerectomy, ovaries intact; (f) 1 with 


complete vaginal hysterectomy, ovaries intact; 
(g) 1 with panhysterectomy. Sodium pregnan- 
diol glucuronidate was estimated according to 
the gravimetric method of Venning. Endometrial 
biopsies were done concurrently. 

It was concluded that excretion of pregnandiol 
is not a positive index of ovulation nor of proges- 
terone metabolism. It is often complementary to 
endometrial biopsy and basal body temperature 
studies, but it is impracticable for diagnosis in 
clinical practice because of its time-consuming 
nature and the fact that urinary specimens for 
10 to 14 consecutive days must be examined to 
find a relative level of progesterone metabolism 
for one cycle. 

The authors found that estrogens augment the 
metabolism and utilization of progesterone when 
the hormones are given simultaneously to an 
estrogen-primed uterus. Pregnandiol and endo- 
metrial biopsy studies did not show a consistency 
of administered gonadotropic hormones in estab- 
lishing a biphasic ovarian response. The endo- 
metrium was found not to be necessary for the 
metabolism of endogenous and exogenous pro- 
gesterone. It is suggested that some at present 
undefined hormone influences will prove to be 
important in the metabolism of progesterone and 
pregnandiol excretion. — E.C.H. 

Smith, 0. W., G. V. S. Smith and S. Schiller. 

Clinical experiments in relation to the excre- 
tion of the estrogens. III. Urinary estrogens in 
a normal menstrual cycle and in a case of es- 
sential dysmenorrhea. Am. J. Obst. &• Gynec. 
45: 15. 1943. 

Urinar)' estrogens were done during one cycle 
on a 37 year old woman who had had a normal 
menstrual history since her menarche and had 
had two normal pregnancies. Results indicated 
that some luteal activity normally precedes ovu- 
lation and that estrogen degradation plays a 
physiologic role in the regulation of cyclic 
ovarian secretion. 

Similar studies were done for three cycles on 
a 26 year old unmarried woman who had had 
fairly regular but consistently painful periods 
since her menarche. There had been no pelvic or 
organic abnormality to account for the pain in 
the five years that she had been under observa- 
tion. Her urinary estrogens were very low, due to 
a comparative deficiency in luteal effect through- 
out the cycle. The shift in steroid metabolism 
at the start of the flow, pointing to a sudden in- 
crease in the rate of estrogen degradation, was 
less marked in this patient than in the normal. 
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It was thought that this might be significant in 
relation to the indicated subsequent comparative 
deficiency in normal growth and maturation of 
the ovarian follicle. 

The above findings and the results of therapy 
with estrogens suggest an as etiologic factor in 
this case of dysmenorrhea the subnormal luteal 
activity with resulting incomplete premenstrual 
preparation. — E.C.H. 

Smith, 0. W., G. V. S. Smith and A. G. Gauld. 

Clinical experience in relation to the excretion 

of the estrogens. IV. The effect of veratrum 

viride upon urinar}'’ estrogens in pre-eclamp- 
sia. Am J. Ohst. Gynec. 45: 23. 1943. 

Studies were done on a 23 year old woman with 
severe pre-eclampsia. Treatment with progester- 
one and estrogen and adrenal cortical extract 
showed that the administered hormones were 
being destroyed rather than utilized for the 
establishment of a more normal metabolism of 
the estrogens. 

The administration of veratrum viride alone 
for four days markedly affected the excretion 
of estrogen metabolites by the temporary vaso- 
dilatation caused by this drug. The findings indi- 
cated a sudden decrease in degradation and in- 
creased metabolic conversion of the estrogens. 
The hormonal effects lasted no longer than the 
clinical. 

It is believed that a reciprocal relationship 
exists between the vascular system and female 
sex hormones. An adequate vascular supply is 
just as important for the proper production and 
metabolism of the placental and ovarian steroids 
as adequate sex steroids are for genital vascular- 
ity. Thus, it would seem that any mechanical or 
organic disturbance which affects adversely the 
the blood supply to the placenta may be one of 
the primary causes for pre-eclampsia and 
eclampsia. 

Therapy is suggested either as replacement 
therapy with estrogen and progesterone or by 
directly combating the vasoconstriction. The 
limitations of the former are apparent in this 
case. The principal drawbacks to the latter are 
the relatively short duration of the action of 
veratrum and its toxic side effects. The possi- 
bilit}'^ of supplementing sex steroid therapy with 
veratrum viride should be investigated. — E.C.H. 

Soule, S. D. 

A clinical trial of ethinyl estradiol. Am. J. 

Ohst. Gynec. 45: 315. 1943. 


A series of 30 postoperative, postradiation a 
natural menopause patients were treated ivi 
ethinyl estradiol in daily doses of 0.05 mg. Itw 
found to be therapeutically satisfactory and w 
tolerated in 93% of the cases. It is the mi 
active oral estrogenic hormone used to date 
the author. — E.C.H. 

SZEGO, C. M. 

Methods of measurement of the naturally ( 
curring sex hormones. Journal Lancet 62: 4 
1943. 

A review of methods of measuring estrogei 
androgens, progesterone, pregnandiol and clio 
onic gonadotropin. — C.W.T. 

Taylor, H. C., Jr., F. E. Mecke and G, 

■ Twombly. 

Estrogen and 17-ketosteroid excretion in p 
tients with breast carcinoma. Cancer Rescai 
3: 130. 1943. 

Spontaneous excretion of estrogens and 1 
ketosteroids was studied in numerous patier 
with or without various coexisting endocrine d 
orders. No abnormal values referable to bre: 
cancer were found. When estrone, testostero 
propionate and progesterone are injected m 
women, definite alterations occur in the rates 
estrogen and 17-ketosteroid excretion in 
urine and in the duration of the menstrual c}C 
The exact alterations which occur depen tn 
considerable extent on the time of the cyce 
which the hormone is administered. Certain co 
trusts in the response to hormone injection 
noted in a seven month study of one 
breast cancer and one normal 
ences in response reflect physiologic di ere^^ 
and suggest clinical methods whereby P^^^ 
position to breast cancer may be soug 
D.A.M. 

Werner, S. C. 

A quantitative study of the urinary e.\'U 
of hypophyseal gonadotropin, estroge 
neutral 17-ketosteroids of normal men. 
Invest. 22: 395. 1943. 

e “health] 

The subjects of these tests were 
men, two of whom, however, were un 
psychologic study at the time the ana 1 j p 
made. Determinations were carried 
tient for a month, and in all others o ^ 
than 3 months. While the values o 
ketosteroids of the urine varied ra 
from patient to patient, for any sing e 
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ley were reasonably constant from day to day 
id from week to week. Marked fluctuations 
ere noted in urinary gonadotropins and estro- 
:nic substances, which could not be related to 
ch other, to 17-ketosteroid output, or to physi- 
ogic activity. No evidence whatsoever of any 
cle in the excretions of these hormones was 
iserved. — ^T.H.M cG. 

GONADS 

REV, L. B. 

The nature and significance of the grooved 
nuclei of Brenner tumors and Walthard cell 
islands. Am. J. Obsl. 6* Gyiicc. 45: 614. 1943. 

The endocrine interest to this article lies in 
e author’s statement that unpublished evi- 
:nce of his indicates that the Brenner tumor is 
rived from the germinal epithelium of the 
■aiy. The possibility of estrogenic output, 
erefore, should be investigated. — E.C.U. 

tKEINGER, B. S. 

Treatment of prostatic carcinoma. Bull. New 
York Acad. Med. 19: 417. 1943. 

The author concludes that orchidectomy and 
ilbestrol treatment (5 mg. daily) should be the 
eatment in all cases of prostatic carcinoma, 
bis therapy should be preceded by transure- 
ral resection if urinary retention is a dominant 
etor. Transurethral resection is not necessary 
establish diagnosis, aspirational biopsy being 
eferred. If the carcinoma is small and confined 
the prostate and peri-prostatic region, radia- 
M or total prostatectomy should be consid- 
ed, Stilbestrol therapy is of definite benefit in 
'Utrolling pain, causing some recession of pros- 
te growth and improvement in general condi- 
gn of the patient. It rarely has any effect on 
me metastases.— Z)..4.J1/. 

4MPBEI,L, H. E. 

Incidence of malignant growth of the unde- 
scended testicle. A critical and statistical 
study. Arch. Surg. 44; 353. 1942. 

Bycritical analysis of available data, the author 
mcludes the undescended testicle is more sus- 
Ptible to malignancy than is the scrotal and 
>at the abdominal is more liable to malignant 
sease than the inguinal testis. The ratio of 
a ignancy in the inguinal testis to that of the 
I 9minal testis is 1 to 4. Analysis shows also 
a about 1 abdominal testis in 20 shows malig- 
i”. ™ange as compared to 1 in 80 inguinal. — 


Ferris, D. 0. 

Tumors of the testis: Correlation of patho- 
logic chafacters with excretion of hormone in 

the urine. Clinics 1 : 1026. 1943. 

Tumors of the testis are rare, and almost all 
arc malignant. Two types of tumor, seminoma 
and teratoma, comprise almost all malignant 
tumors of the testis. All malignant tumors of the 
testis cause excretion of excessive amounts of 
gonadotropic principle in the urine. Twenty R.u. 
per liter of urine is the dividing point between 
normal and excessive amounts. The test must be 
quantitative and the best technic is that of 
Frank. The best routine on tbe first analysis is to 
test for 25, 40 and 66 R.u. of hormone per liter 
of urine. Orchidectomy and subsequent exten- 
sive irradiation seem to be the best treatment. 
The survival rates compare quite favorably with 
results obtained in the treatment of malignant 
lesions elsewhere in the body. Author’s con- 
clusions. — I.B. 

Fo.\-, R. A. 

Brenner tumor of the ovary. Case reports, 

discussion and bibliography. Am. J. Path. 18: 

223. 1942. 

Four instances of Brenner tumor are added to 
the 166 found in the literature. In 3 of the new 
cases and in 10 of those previously’ described, 
the tumors were bilateral and varied in size from 
tiny nodules to masses as large as a man’s 
head. They were entirely solid or occurred as 
nodules in the wall of an ovarian cyst. They 
consisted mainly of fibrillary connective tissue 
with small nests of polyhedral cells. Central 
cyst-like spaces were lined with radially ar- 
ranged columnar cells and contained mucoid se- 
cretion. — -D.A .M. 

Gnassi, a. M., j. B. Faison and M Fellman. 

Granulosa cell carcinoma. Report of 2 cases. 

Am. J. Roentgenol. 47: 458. 1942. 

Two cases are reported in which rapidly fatal 
granulosa cell tumors with metastases occurred 
in women during the reproductive age. Treat- 
ment and surgery are discussed. — D.A.M. 

Gold, S. 

Oestrogen therapy in testicular hypofunction. 

Canad. M. A. J. 48: 231. 1943. 

Three patients with varying degrees of impo- 
tence due to testical hypofunction were treated 
with male and female sex hormones and sodium 
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cacodylate. The author is inclined to believe 
that the improvement in potency 2 weeks after 
the injection of the sodium cacodylate was due 
to both the residual effect of the estrogenic hor- 
mone and the period of abstinence. Precordial 
pressure was frequently experienced by the pa- 
tient during coitus while under treatment with 
the sex hormones, male and female. This pre- 
cordial pressure was absent after the treatment 
with sodium cacodylate, an observation which 
justifies the suggestion that sex hormone ther- 
apy in elderly males may have a predisposition 
to cardiospasm following physical exertion, since 
neither the hormones alone nor the sexual exer- 
tion alone produced the pressure sensation over 
the precordium. The effect of the estrogenic hor- 
mones on the libido and potency was found to be 
quicker and more intense than that of testoster- 
one propionate, in the stated doses. — Biol. 
Absts. 

Hamblen, E. C., D. V. Hirst, and W. K. 

CUYLER. 

Effects of estrogenic therapy upon ovarian 

function. I. When employed during normal 

menstrual cycles. Am. J. Obst. Gynec. 
45: 268. 1943. 

Thirty healthy women with normal ovarian 
function were treated contraphysiologically with 
moderately small daily doses of hormonal estro- 
gens: estrone 0.2 to 0.4 mg.; estradiol benzoate 
0.33 mg. to 0.67 mg.; estradiol dipropionate 1.5 
mg.; estriol glucuronide 450 oral units to 2400 
oral units; and diethylstilbestrol 1 to 6 mg. Sixty- 
one cycles of therapy were administered during 
the first half of the ovarian cycle, i.e., from the 
fifth to the fourteenth day inclusive. Fifteen 
C3'^cles of treatment extended from the fifth to the 
twenty-fourth day inclusive. Eight cycles of 
treatment were given during the last half of the 
cycle, \.e., from the fifteenth to the twenty-fourth 
day inclusive. Endometrial studies were made 
prior to, during, and after the cessation of the 
treatment. Sodium pregnandiol studies were done 
on nine patients before and during treatment. 

It was found that estradiol dipropionate, when 
given intramuscularly in adequate amounts, 
depressed corpus luteum function. The other 
hormonal estrogens did not do so, presumably 
because of insufficient dosage. Diethylstilbestrol, 
even in moderately small oral doses, depressed 
corpus luteum function equally as much as did 
estradiol dipropionate. This was the only direct 
effect of estrogenic therapy on the ovarian level 
of function; it was not cumulative and did not 


Vole::' 


persist after therapy. The definite and qu: 
tative alterations in the menstrual cyde iv 
were observed during therapy with eslro] 
given in larger doses probably resulted I 
action directly on the endometrium.— £( 

JuROW, H. N. 

Cyclic variations in the cervix of the gu 

pig. Am. J. Obst. & Gynec. 45 : 762. 1943. 

Fifty-three normally cyclic virgin fer 
guinea pigs were used for this study from on 
three months after maturity had been read 
Vaginal smears were taken during various st; 
of the cycle and stained with hematoxylin 
eosin. Animals were sacrificed at various sta 
and histological studies - made of the vag 
cervix, uterus and ovaries. It was found thi 
definite cyclic change occurs in the cervLx du: 
the estrous cycle, which followed closely the v 
ations present in the other parts of the ger. 
tract, especially the vagina. These cyclic char 
were felt to be dependent on the hormonal cj 

—E.C.H. 


Kuhn, C. L. 

Ovarian autografts. Am. J. Obst. If Gy 
45: 704, 1943. 

This is a report of 38 cases of ovarian 
grafts done in an attempt to supply ovarian 
cretion to those patients in whom surgica 
moval of both ovaries was necessary 
some nonmalignant ovarian disease, 
(from 8 to 16) thin-sliced grafts from o\ai 
cortex into rectus mucle are recommen 
These grafts functioned when transplante i 
rectus muscle as shown by menstrual ad' 
usuall}'^ for years in all cases with 
uterus, and by microscopic demonstratio^ 
corpora lutea in grafts excised one and t"0) 
after implantation. Patients with an 
uterus tended to have higher urinary as 
levels. , A 

Of the 26 patients who were j 

showed relief from hot flushes and i 
quire estrogenic therapy. The choice . 
ovarian autografts and estrogenic^ 
matter of judgment for the individua 
—E.C.H. 


Mack, H. C. 

The glycogen index in the menopaus ^ ^ 
of certain estrogen functions j_q, 

method of staining vaginal smears. 

Gynec. 45: 402. 1943. 
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The iodine vapor method of staining vaginal 
nears is described as a rapid and simple means 
>r the determination of the specific glycogen 
isponse to estrogenic activity in the human sub- 
let. 

This method was used in studying 130 post- 
lenopausal women ranging in age from 33 to 
/ years to determine the incidence of glycogen 
Qverty, and the smears were graded according 
) glycogen content. The incidence of the 4 gly- 
)gen grades was calculated according to age, 
aration of the menopause, and the nature of 
le climacteric, whether spontaneous or arti- 
u’ally induced. The persistence of variable 
aiounts of vaginal glycogen in these women 
ive additional evidence that estrogen was con- 
nuing to be elaborated by the ovary or c.vtra- 
mital sources. 

It is suggested that there may' be "antihor- 
lonal” factors present in local and systemic 
ebrile states and vaginitis) which prevent the 
letabolic activity' of estrogen and thus cause 
ycopenia. 

The clinical usefulness of vaginal smear 
lethods, including the one described here, is at 
resent limited largely to the control of estrogen 
lerapy in vaginitis and to investigations of po- 
licies of commercial estrogens as judged by 
leir effect on women with advanced glycopenic 
iginal atrophy.— £.C.7/. 

iovAK, J. 

Testicular tubular adenoma in two sisters. 
-1 m. J. Obsl. 6* Gyiiec. 45; 856. 1943. 

Two cases of benign testicular tubular ade- 
“ma in two sisters are reported. Both patients 
'ohed and felt perfectly feminine, although the 
“nans consisted mainly of testicular tissue; the 
rarian tissue was represented only' by islands of 
I'arian stroma. Each sister had female e.vternal 
nnitalia, a vagina, but no or almost no uterus 
nd only a tiny tubal rudiment. Investigation 
toned that several other members of the family 
ere affected with pronounced se.xual abnormal- 
«s, the hereditary’ taint apparently having been 
ansmitted from the grandmother to her chil- 
ren and grandchildren. 

The gonads of these two cases were interpreted 
or otestes; the patients were interse.xes. Em- 
vo ogic facts and Goldschmidt’s intersexuality 
eory are used to explain the origin of the mal- 

wmation.— £.c.H, 

Iottino, a., and j. F. McGrath. 

ITcrplasia and luteinization of ovarian 


stroma associated with masculinization. Am. 

J. Obsl. &• Gyncc. 45: 863. 1943. 

Two cases are reported of women, aged 36 and 
38 years, respectively, with obesity', hirsutism 
and amenorrhea. One had hypertension. The 
removal of the ovaries produced no striking 
changes, although a primary complaint, head- 
ache, disappeared immediately in the hy’perten- 
sive patient. The cause of the ovarian findings of 
stroma cell hy'perplasia, theca cell proliferation 
and the clear ceil islands is not known. The au- 
thors believe they do not represent a tumor but 
are a proliferative phenomenon induced by an 
endocrinologic imbalance affecting among other 
organs the ovarian stroma. Hyperplasia and lu- 
teinization of theca cells probably' are manifesta- 
tions of the same phenomenon modified some- 
what by the proximity of these cells to the ovum. 
~E.C.II. 

Rogers, F. S. 

Brenner tumor of the ovary complicating 

pregnancy. Am.J. Obst.&'Cyiicc. 45:896. 1943. 

This is the fifth case of a Brenner tumor com- 
plicating pregnancy to be reported in the liter- 
ature. It was removed without disturbance of 
the normal course of pregnancy. — E.C.H. 

SiDDALI,, R. S. 

Sclerosis and related senile changes of the fal- 
lopian tubes. Am. J. Obsl. S' Gyncc. 45: 785. 

1943. 

One hundred consecutive cases were studied 
which had had one or more definite fibroids in 
the uterus, at least one fallopian tube and one 
ovary removed and available for study', no sal- 
pingitis sufficient to distort the pathologic pic- 
ture, no evidence of pregnancy and no irradiation 
treatment more than six weeks previously. It 
was found that with advancing se.xual age, the 
fallopian tubes undergo certain changes consist- 
ing principally of a marked hypertrophy and 
sclerosis involving the connective tissue of the 
folds. Later, nonciliated and flatter cells replace 
the ciliated epithelium. This sclerosis, which was 
noted in 45% of cases with uterine leiomyofibro- 
mas, had little or no relationship to the size of the 
tumors. An investigation of another 100 cases 
corresponding to the above in every way except 
for the absence of fibroids, showed the condition 
in approximately the same proportion, the inci- 
dence increasing in both series with advancing 
age. Sclerosis of the fallopian tube was not re- 
lated to previous pregnancies. Its incidence was 
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increased with the development of irregularities 
and anomalies of menstruation, and was most 
marked with the onset of the climacteric and 
afterwards. The same tendency was seen also 
with the histologic evidences (ovarian and endo- 
metrial) of sex hormone diminution. However, 
there were exceptions to the general rules. 

Sclerosis was usually present in a small series 
of tubes associated with pregnancy, and therefore 
it is not an absolute barrier to pregnancy. How- 
ever, it possibly might be a relative factor in 
sterility and also a cause of tubal pregnancy. 

Doubt is cast upon statistical studies which 
apparently indicate a relationship between 
fibroids and certain other conditions, especially 
carcinoma of the uterine fundus. — E.C.H. 

Taylor, H. C., Jr., R. C. W.'^rner and C. A. 
Welsh 

The relationship of the estrogens and proges- 
terone to the edema of normal and toxemic 
pregnancy. Am. J. Obsl. b’Gynec. 45:547. 1943. 

Five patients are reported who received either 
estrogen or progesterone immediately after de- 
livery in an effort to prevent or modify the so- 
dium loss and diuresis of the early puerperium. 
In three of these patients large doses of hor- 
mones were also given during pregnancy to de- 
termine if the sodium balance was in any way 
disturbed by such treatment. Controls were five 
patients previously reported who were studied 
during late pregnancy and the early puerperium 
without hormone administration. 

The sodium balance of the five hormone 
treated patients showed, with certain exceptions, 
the general trends observed in the cases pre- 
viously reported. These consist in a constant re- 
tention of sodium until the time of delivery with 
a negative balance appearing after parturition 
and reaching its greatest magnitude from the 
third to the fifth day. The days of greatest so- 
dium loss correspond in general with the return 
of the urinary estrogen to nonpregnant levels. 

The absence of the postpartum sodium loss in 
one and its apparent reduction in another case of 
normal pregnancy after estrogen treatment in 
the puerperium seemed to show that one of the 
causes of sodium and water retention in normal 
pregnancy is the high estrogen concentration 
characteristic of the body fluids during that 
period. It was seen that progesterone may con- 
tribute to this by the fact that in the case which 
was treated with this, the loss of sodium sub- 
stance in the early puerperium was relatively 
slight. The effect of estrogens and progesterone 


on the prevention of diuresis and sodium Ii 
the puerperium of patients who had had to: 
of pregnancy was less convincing but still 
gestive. 

It was concluded that among several fj 
which cause edema in normal pregnancy 
most important is probably the physiolog 
fluence of the estrogens and progesterone o 
excretion of sodium and water. Additiona 
tors are no doubt at work in the edema of to: 
but it must be remembered that when the 
nant woman develops toxemia she is ali 
physiologically conditioned to retain ' 
readily. In this indirect sense at least the i 
gens and progesterone may contribute grea 
the clinical manifestations and course o 
disease. — E.C.H. 

Topkins, P. 

The histologic appearance of the endomei 
during lactation amenorrhea and its rek 
ship to ovarian function. Am. J. Obst. fe’t 
45: 48. 1943. 

A total of 145 endometrial biopsies was 
on 28 normal lactating women during the p 
of lactation amenorrhea. Of these, nine 
showed progestational changes, and all 
were associated with the onset of the first 
strual flow. One hundred and thirty-si.x spec) 
(94%) showed estrogenic changes, and of I 
twenty (15%) were hypoplastic. _ 

It was concluded that the endometrium 
lactation amenorrhea is not different from 
found in amenorrhea caused by other a< 
it shows diminished estrogenic stimulation, 
ing lactation, the ovarian cycle is suppressw 
ovulation does not occur. This is believe 
caused by suppression of the pituitary g 
tropic activity, due to prolactin or 
mone of the lactating mammary glan 

Vest, S. A., and B. Barelare, JR- 
Androgens and the treatment of te 
hypofunction. Clinics 1: 1216. 19 

The functions of the testicles, 
pletely understood, fall into 2 genera 

the formation of spermatozoa in the 

tubules for reproduction, and the ® 
hormones, presumably from the in er 
responsible for certain body { the 

phologic characteristics. The enec s 
thetic androgen testosterone depen 

its mode of administration, whet ler^^ 

plantation, injection, ingestion or 
cation. The authors discuss the 



), 1943 


HYPOPHYSIS 


441 


'strates and eunuchoids, deficiency after pu- 
■ rty, and the response to testosterone pro- 
’onatc in various other conditions in whicii it 
.pears indicated. The effects of androgens on 
■'owth, vascuiar system, impotence and psychi- 
'ric conditions, as rveii as on the “maie ciimac- 
"ric,” prostatic hypertrophy, maie steriiity, 
“yptorchidism and deiayed adoiescence are dis- 
'ssed. The authors warn against assigning un- 
'-le therapeutic properties to testosterone pro- 
roiiate in certain far reaciiing ciinicai states. — ■ 
B. 


/ILIIAMS, T. J. 

"Hydatidiform moie and associated tumors of 
:the chorion. Ain. J. Ost. &• Gynec. 45: 432. 
1943. 

A discussion of hy'datidiform moies and tircir 
ihsequent course with a review of 24 cases is 
resented. They may be benign, tiieir passage 
irmpiete and recovery uneventful. In about half 
1 the author’s cases, chorionic tissue remained 
i the uterine cavity or in the uterine walls, and 
4used persistent positive biologic pregnancy 
Jsts. The presence of a persistent positive test 
.illowing a mole, abortion, or pregnancy justifies 
ne diagnosis of viable chorionic cells; however, 
Jo much reliance should not be placed on a 
'J?'® "^Stitive test because of the frequency with 
'hich the test becomes negative and then later 
ositive. It is the custom of the author, in the 
.rcsence of a persistent positive test, to perform 
curettage, and if a month or so later, the test is 
1 positive, an abdominal exploration of the 
.civics with hysterectomy is thought advisable. 
. e cases recorded here have been classed mi- 
roscopically as synctial endometritis or sync- 
ma (infiltration with synctium only'), malig- 
n mole or chorioadenoma (synctium, Lang- 

t,* '''**■)> chorionepithelioma 

anghans cells and synctium).— £.C.H. 

'I'lNTIIER, N. 

- factors in menstruation and its 

428 1943 ° Journal Lancet 62: 

•atim.l°n^ reported concerning the effect of 
, iol comr.”?? “P”." "^trogen and pregnan- 
'OUadnt ° normal cyclic women. 

'ie outn PMS increased 

■retion but did not effect the ex- 

rosesternr,^'-^®''^"'*'”*' administration of 
'“t did not infl output of pregnandiol 

■'Iwinistration the output of estrogen. The 
, of anhydro-hydroxy progester- 


one, orally, did not increase the output of preg- 
nandiol. There was no correlation between the 
estrogen and pregnandiol levels and the symp- 
toms of dj'smenorrhea. 

A controlled clinical study indicated that the 
benefits from the use of estriol glycuronide in the 
treatment of dysmenorrhea were no greater than 
with placebo. A combination of estrogen and 
progesterone given concurrently may give better 
results.— C.ir.r. 


HYPOPHYSIS 

Barnett, H. L., Anne M. Perley and P. Hlin- 

BECKER. 

Influence of eosinophile cells of hypophysis on 

kidney function. Proc. Soc. Exp. Biol. &• Med. 

52: 114. 1943. 

Two clinical cases are reported in support of 
the theory that the eosinophile cells of the ante- 
rior pituitary e.xercises a humoral influence on the 
kidney.— C.ir.r. 

Goidzieiier, M. a. 

Diagnosis and treatment of pituitary disease. 

Clinics 1: 1069. 1943. 

This is a rather comprehensive discussion of 
the subject in its various phases with 17 illustra- 
tive case histories. It is often more difficult to 
diagnose pituitary disease than most of the other 
endocrinopathies. The hypophysis is not only in- 
accessible to inspection or palpation in contrast 
to most other glands, but the symptomatology 
is also more varied and complex. Pituitary dis- 
ease owes its protean character to the following 
3 reasons: 1. The functional activities of the 2 
lobes of the pituitary are multiple and may be- 
come dissociated in the course of disease, so much 
so that 1 or 2 of the varied activities are deficient 
while other functions remain unaltered. A com- 
bination of deficiency in one line with excessive 
activity in another is also noted. 2. The mani- 
festations of disturbed pituitary function are 
produced often through the mediation of another 
endocrine gland, hence our attention is drawn to 
the secondary' accomplice while the primary re- 
sponsibility of the pituitary remains hidden. 
3. Most of the essential metabolic processes are 
regulated directly or indirectly by the pituitary. 
Thus any disease of the gland is followed almost 
inevitably by metabolic disorders. However, the 
resulting symptoms may appear altogether un- 
related to the primary glandular disease. The 
author classifies the various pituitary disorders 
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The maintenance of the blood sugar above 
certain critical levels is as essential to the living 
organism as is the continuation of respiration or 
the persistence of the heart rate. The endocrine 
glands form an important part of the sugar regu- 
lators of the body, which are directed mostly 
toward the avoidance of hypoglycemia. The au- 
thor discusses the homeostatic mechanism of the 
liver, influence of the pancreas, the anterior 
pituitary, the adrenal cortex and the thyroid, the 
influence of liver dysfunction on blood sugar 
regulation, the clinical disturbances in the endo- 
crine regulation of the blood sugar, and the intra- 
venous dextrose tolerance test for liver dys- 
function. A useful classification of the endocrine 
hyperglycemias and hypoglycemias is included. — ■ 
LB. 


PARATHYROID 

Cope, 0. 

H 3 '^perparathyroidism: The significance of 

general hj^perplasia. Clinics 1; 1168. 1943. 

The case described is the seventh in the author’s 
series, in which the clinical picture was due to 
hyperplasia rather than tumor of the parathj'-- 
roids. So rare are the cases due to parathyroid 
hyperplasia that doctors think of hyperparathj'-- 
roidism as being always due to “a tumor.” If 
this impression is not dispelled surgeons oper- 
ating on a case with 4 hyperplastic glands will 
erroneously excise only 1 gland, with no benefit 
to the patient. The surgical problem in treating 
the patient with this pathology is more difficult 
since it involves doing a subtotal parathyroid- 
ectomy. — I.B. 

Rose, E. 

Hypoparathyroidism. Clinics 1: 1179, 1943. 

The principal causes of hypoparathyroidism 
are trauma and accidental removal of the para- 
thyroids incident to th 3 ''roidectomy. In many 
instances acutely developed traumatic tetan 3 '- is 
transitor 3 " and the symptoms may disappear 
spontaneously within a few days, weeks, or 
months, as the remaining parathyroid glands 
gradually regain their normal function or 
undergo compensatory hyperfunction. Often the 
damage is too severe to permit of spontaneous 
recover 3 ^ Untreated, various trophic and meta- 
bolic changes are apt to develop. These include 
lenticular cataract, perivascular cerebral calci- 
fication, dryness and brittleness of the hair and 
nails, dryness of the skin, muscular weakness, 
constipation, insomnia, psychasthenia, and gen- 


eral slowing of the mental processes. Parathyroi; 
tetany with convulsions may closely sim'ulat- 
epilepsy. Chronic latent h3'poparathyroidk 
may produce a variety of vague misleading 5 yiii[ 
toms. Numbness and tingling, a feeling of stiSne 
and slight twitching of the muscles of the fat 
or extremities may be important early sign 
Acute hypoparathyroidism may follow the ti 
moval of a single hyperfunctioning adenomatos 
parathyroid gland and should be treated as i 
emergency. Intravenous injections of calciui 
gluconate or chloride and proper doses of pars 
thyroid extract are the best therapeutic agent 
Most patients eventually become refractoiy t 
parathyroid extract. D ihydro tachy sterol or larg 
doses of vitamin D are the agents of choice in lli 
treatment of chronic hypoparathyroidism, h 
excessive dosage, both of these drugs can produc 
hypercalcemia. Continued maintenance of nor 
mal serum calcium levels is essential if ih 
serious trophic and metabolic effects of chroni 
hypoparathyroidism are to be avoided or at 
rested — I.B. 


SOFFER, L. J., AND C. COHN. 

Primary’- and secondary’^ hyperparathyroidism 

Arch. Ini. Med. 71: 630. 1943. 


The authors report 9 cases of hype^arat ) 
roidism. In 5 of these cases the condition "S 
primary'-, due to adenoma of a parathyroid g an 
and in 4 it was secondary, due to chronic ren 
disease, multiple myeloma and carcinoma o 

metastasis to the bones. The pathologic p 
ology, the clinical considerations and t e r 
ment are discussed. The etiology ° ^ 

fibrosa cystica is usually’’ an adenoma o a p 
thyroid gland. Occasionally there may 
adenoma of more than 1 parathyroid g 
ever, primary^ hy^perparathyroidisin , jjjj. 
from hypertrophy of the parathyroids fj 
sence of actual tumor. The possible e»s e ^ 
diseased aberrant parathyroid glan^ 
the mediastinum must be borne in mm 


Wood, T. R., and Wm. F. Ross. 

Does the parathyroid hormone 

phatase? /. C//ew. 3'oc. 64. 1 

Parathyroid hormone solution jjjta;- 

liberation of phosphate by kidney p 
This is not attributed to any 
even in high concentration (75 u 
since other protein solutions or 
bumin exhibit the same property. 



ome Qournal of 

CLINICAL 

ENDOCRINOLOGY 


VOLUME 5 


NUMBER 4 


K^pril 


m5 


TREATMENT OF ADRENAL INSUFFICIENCY 163 

By Robert //, WHliantSy James L, Whittcnberger, Grosvenor TK. Bissell 
and Albert R, Welngtass 

THE PROTEIN-BOUND PLASMA IODINE IN PATIENTS WITH 
thyroid DISEASE 181 

By Bertrand E, Lorrcnstcin, Maurice BrugCTy J. William Hinton and 
Walter G. Lough 

PREMATURE SEXUAL PRECOCITY IN A YOUNG GIRL .... 184 

By Karl John Karnaky 

EDITORIALS 189 

association notice 192 

ABSTRACTS — Current Endocrine Literature 193 


Issued monthly for The Association for the Study of Internal Secretions by 
Charles C Thomas, Publisher. Annual subscription, ^6.50; single copies, ^1.00 



THE NEW “ TWO-DAY ” TREATMENT FOR 
FUNCTIONAL SECONDARY AMENORRHEA 



WwnonBri9Hj3P^;p, is the preparation of choice for the treatnienl 


of functional secondary amenorrhea of Jess than 2 years’ duration. Most palien*' 
respond satisfactorily and promptly to this new simplified treatment which coiis>'* 
of only 2 injections, on successive days, of Dimenformon Benzoate (estradiol 
benzoate) and Progestin (progesterone), mixed in the same syringe.* There are 
several distinctive advantages over previously employed methods: Fewer injection 
(2 instead of 13), shortened duration of treatment (2 instead of 25 daj4 
considerable reduction in cost, and more convenience and comfort for the pati®' 
Each combination package of Di-Pro Ampuls contains 2 ampuls of 
Benzoate (2.5 mg each) and 2 ampuls of Progestin ’Roche-Organon’ (12-5 ^ 

ROCHE-ORGANON, INC, NUTLEY lO, H -* 


*B. Zondek, J.A.M.A., 118 705, 1942; 
M. Berlitjd, J. Clin. Endocrinol., 3.457, 
1943; R- S. Finkler, Am. J. Obst. & 
Gymec., 48 26, 1944. 
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a new advance 


The development of Proloid marked a great forward stride in 
thyroid therapy. It is the thyroid product from which the factors 
causing nervousness and excessive heart action have been largely 
removed. 


Proloid is biologically standardized as to actual metabolic 
potency . . . obviating the usual necessity for sole reliance on 


iodine content to detert/ 

'oid is recommeno^ 
same dosages, 
when desira 
1875. 


cy. 

ever U. S. P. thyroid is indicated 
• w dosages may usually be 
■Itine C y. New York. 
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Treatment of Adrenal 

f IjlOBERT H. Williams, M.D., James L. 
a'hittenberger, M.D., Grosvenor W. 
llSSELL, M.D., AND ALBERT R. WeIN- 
LASS,* M.D. 

iL .. 

I tih the Technical A ssislance of 
LAN B. Peters, B.A. 

llu Thorndike Memorial Lahoralary, Second 
“'■!'/ fourth Medical Services {Harvard}, Boston 
dty Hospital, and the Department of Medicine, 
lanard Medical School, Boston, Massachusetts. 


f-np^HE INTRODUCTION of (lesoxycortico- 
I sterone for the treatment of Addison’s 
disease was a significant advance in 
aedicine (62). This hormone tends to correct 
abnormalities in the salt and water con- 
>Ent of the body and, secondarily, other ab- 
'ormalities, but it does not provide for two of 
j'-he major functions of the adrenal cortex: (a) 
sjuconeogenesis and (b) androgenic function. 
' since both of these hormonal effects are emi- 
lently concerned with muscle function (see 
hscussion), it is not surprising that many 
latients with adrenal insufficiency complain 
Weakness and easy fatigability in spite of 
idequate doses of desoxycorticosterone. 
Corticosterone and allied substances, by 
^ir ability to promote conversion of protein 
“ carbohydrate, protect against hypo- 

‘ br. Weinghss died January 3, 1945. 


Insufficiency 


glyccmia and depletion of liver and muscle 
glvcogen. In so doing these hormones increase 
the strength and exercise tolerance of 
adrenalectomized animals. They have other 
advantageous effects, such as the prevention 
of water intoxication. However, the expen- 
siveness of corticosterone has prohibited its 
prolonged use in adequate quantities in the 
treatment of adrenal insufficiency. 

Since the adrenal cortex secretes andro- 
genic substances, which are concerned with 
muscle development, it is desirable to inves- 
tigate the effect of these compounds on Ad- 
dison’s disease. The unavailability of potent 
androgenic substances of adrenal origin and 
•also the demonstration of the pronounced 
myosthenic- effects of testosterone led to the 

* The frequent necessity for reference in this paper to 
the muscle strengthening effect of various chemicals makes 
it desirable to have one u ord to express this idea. The \n ord 
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use of testosterone in the treatment of the 
adrenal insufficiency of Simmonds’ disease 
(68). Five patients with this disease were 
treated with the following four substances: 
methyl testosterone, testosterone pellets, 
desoxycorticosterone pellets, and desiccated 
thyroid. A marked improvement resulted in 
each patient; the increase in strength was par- 
ticularly gratifying. In the present report is 
given the subsequent clinical response of all 
these five patients with Simmonds’ disease, 
as well as the results of treatment of another 
such patient; metabolic studies were con- 
ducted in two of the patients. The results of 


dison’s disease was clearly established in i : 
11 cases, with the exception of in whic: 
there was some uncertainty about the dia: • 
nosis of Simmonds’ disease. Five of the pa : 
tients were males and six were females,!-.,: 
each case weakness was an outstanding cor:- ■ 
plaint. The six patients with Simmonds’ di;- ; 
ease had lost no significant amount of veig'iit : 
but all five of the subjects with Addison’sds ■ 
ease had experienced a distinct loss in weigh ■ 
The individuals with Addison’s disease wu; ; 
markedly pigmented, but there w-as no sb : 
nificant pigmentation in the other subject; 
Mne patients had experienced adrenal cem - 


Table 1. Significant Clinical Data 


Etiologj’ 


Age 

Yrs. 


Sex 


Dura- 
tion of 
symp- 
toms. 
Years 


Weak- 

ness 


Pigmen- 

tation 


PI . romcic 

Adre- Serum 17-Keto- Insulin stimulat- B.M.R. 

dal P p ‘ sodium steroids sensi- ing Per 

‘-'^'**5 mm w.. m.eq/1 mg./day tivity hormone cent 

mm. ng. B.U./day 


l^immonds’ Disease 

t Postpartum 42 F 12 0 -f 90 / 5 O 133 0.3 Incr. 0 -43 

necrosis 


2 

Chromophobe 

adenoma 

Chromophobe 

adenoma 

46 

M 

5 

+ + + + 

0 

+ 

74/65 

127 

2.5 

Incr. 

0 

-36 

3 

37 

F 

5 

4* + *i" + •+• 

0 

+ 

90/60 

127 

0.4 

Incr. 

0 

-30 

4 

? Thrombosis 

60 

F 

8 

4“ + + 

0 

+ 

100/65 

136 

1.4 

Incr. 

0 

-33 

5 

? Syphilis 

45 

F 

20 

++++ 

0 


105/75 

127 

0.2 

Incr. 

0 

-32 

6 

Chromophobe 

adenoma 

42 

M 

1 

4'4" 

0 

0 82/60 — 

Addison’s Disease 

0 

Incr. 

0 


'/ 

? 

41 

JI 

1 

+++ 

+++ 

0 

90/60 

131 

3.1 

Incr. 


-10 

S 

Tuberculosis 

44 

M 

4 

4" 4* 4* 

++-f+ 

+ 

60/40 

119 

1.0 



-41 

9 

> 

43 

F 

1 

+++++ 

++++ 

-f 

88/60 

130 

1.5 

Incr. 

... 

-29 

10 

? 

36 

F 

1 

++-1-+-1- 

++-l-h 

-t- 

80/55 

129 

0 

Incr. 

— 

-14 

11 

? Tuberculosis 

38 

M 

3 

+++ 

+++ 

-f- 

106/64 

133 

2.0 

Incr. 

+ 

(96 R.U.) 

-26 


X-md 

lodme 
1/100 
cc. 


Initia 


1 h’ef 

— Enktgtci:'-. 

dfcWtti' 

— Enliist®!''. 
destraf'- 

3 Sef- 

— K'f- 

— Enljtf'f'.-' 
dcitnut : 


7.2 Ne?. 
2.0 KeS 
2.8 

— Neg 
— Xej- 


comparable investigations in five patients 
with Addison’s disease are given; metabolic 
studies were conducted in four of these cases. 

The primary aim of therapy in these 
cases is the production of marked clinical im- 
provement, as manifested by an increase in 
the patient’s sense of well-being and in his 
work performance. Such an evaluation is 
sometimes difficult and requires a long time 
but some index of the probable effectiveness 
of the hormones can be readil}'- obtained by 
estimating their effect on various chemical 
constituents of the body, as for example, the 
effect on nitrogen metabolism. 

METHOD OF STUDY 

The diagnosis of Simmonds’ disease or Ad- 

mvosthenic was chosen, the prefix myo and the suffix 
sthenic being of Greek origin and meaning musde and 
strength, respectively. 


Ail patients had h}q)otension and a 'Cb 
small excretion of 17 -ketosteroids (ta e 
The serum sodium concentration, 
in ten cases, was low in each. In the ten ca. 
in which an insulin tolerance test ws p 
formed, insulin sensitivity was . ] 

The basal metabolic rate, tested in *■ " i 
was subnormal in eight. The protein 
iodine, determined in five patients 
three with Addison’s disease), was e i 

subnormal in four. Roentgenograms 

sella turcica indicated normal struc .j, 
of the patients with Addison’s 5 jr 

three with Simmonds’ disease, ’i' ^ j^fcc- 
three of the latter group 
ment and destruction of the sella, ^ 
considered to be due to pituitary u 
far as could be ascertained, ° 
tien ts had any primary disease o ^ ^ 
liver, gastro-intestinal tract or an} 
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■'vhicli would interfere rvitli the metabolic 
‘ tudies 

Observations were made of the effects of 
nethyl testosterone,’ testosterone pellets and 
'^ntramuscular injections of testosterone pro- 
^lonate The effects of androstancdiol, 
methyl androstancdiol, and stilbestrol dipal- 
nitate were also studied, the last one having 
"been shown to increase the glycogen content 
of the liver We wished to learn the effects of 
these substances in patients who were 
-treated optimally' with dcsoxy'corticostcrone, 
in those given inadequate doses, and in others 
given none Some patients were given several 
different hormonal preparations, with only 
short intervals between, in order that the ef- 
fects might be compared in the same indi- 
vidual when the disease was in approximately 
^the same stage 

All metabolic balance studies were per- 
formed with the patients in a special ward in 
the hospital The individuals were not con- 
fined to bed No restriction of the fluid intake 
was imposed The diet was usually the same 
each day throughout the period of study, al- 
though in some instances two isocaloric diets 
were given on alternate days The elements of 
the diet were obtained in large quantities be- 
fore the balance studies were begun, in order 
to help insure a uniform intake of food Extra 
(Sodium chloride, usually in 4 gm amounts, 
was given daily and the patient was required 
to take all of it regardless of the desires of his 
'appetite The balance study was not begun 
i until the patient had been on the standard 
I regunen for from 5 to 12 days Urine speci- 
mens were saved in 24-hour amounts, with 
glacial acetic acid as a preservative except 
when specimens were collected for the esti- 
/ mation of the 17-ketosteroids, in this event 
■" ‘-^^centrated hydrochloric acid was used 


I niethyl testosterone (Metandren) used was sup- 
k T Pharmaceutical Products, Inc , Summit, 

sfpr also supplied perlmgual methyl testo 

, (Metandren Lmguets), pellets of desoxycortico 
acetate (each weighing approximately 125 mgm ), 
' methyl androstancdiol 3a, 17a, 

4 , testosterone propionate (Perandren) The pellets of 
(Oreton P) were supplied by the Schermg 


Blood was drawn from the fasting patient dur- 
ing the morning the regimen was to be 
changed 

Estimations were made of the excretion in 
the urine of sodium,^ chloride, potassium, 
nitrogen, creatine, creatinine and 17-keto- 
stcroids Changes in the concentration in the 
blood of sodium, chloride, potassium, sugar, 
non-protein nitrogen, and carbon dioxide 
combining power ^\e^e estimated in most 
cases Insulin tolerance tests were conducted 
in all but one patient 

Daily estimations of the blood pressure, 
weight and strength were made, the last being 
tested with a hand dynamometer 

RESULTS OF STUDY 

Case I (im 1047 J66) II 0 , a. housewife, aged 42, 
was admitted to the hospital m May, 1941 The his- 
tory, physical examination and laboratory studies 
were those of a classical example of panhypopituitar- 
ism, the onset having been associated with a stormy 
post-partum course 12 years previously In Decem- 
ber, 1941, therapy with methyl testosterone, desoxj- 
corticostcrone acetate, and desiccated thyroid was 
started After several weeks two pellets of testoster- 
one, 150 mg each, and a pellet of desoxvcorti- 
costerone were implanted Thjroid was given in 
doses of 64 mg daily 

With this therapy there was a remarkable im- 
provement m the general appearance, energy, 
strength and sense of well being of the patient, the 
changes having begun to appear within a few days 
after the institution of the combined therapy and 
continuing for several months The eyebrows, as well 
as the hair on the scalp, axillae, arms and pubis 
showed moderate growth The blood pressure, previ- 
ously low, was maintained at a normal level An- 
orexia and the occasional attacks of nausea, vomit- 
ing and abdominal cramps disappeared, although she 
continued to experience an occasional episode of 
hypoglycemia in spite of eating frequently through 
out the day Most of the manifestations of myxedema 
disappeared No complications from the therapy re 
suited, other than the appearance of a small amount 
of fuzzy hair on the cheeks and upper Iip 

* The methods used for the analyses arc as follows 
sodium, Butler and Tuthill (8) as modified by Consolazio 


Butler and MacLachhn (59), total serum protein, Kagan 


1 ' 
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During the year following the implantation'of the 
pellets the patient was seen at monthly intervals. 
After about from eight to ten months a slight reduc- 
tion in strength began to appear. Her friends ob- 
served a "siowing-up” in her mental and physical 
activities, in spite of the fact that she continued to 


133 gm. of carbohydrate, S3 gm. of fat; there 
33 m.eq. of sodium and 28 m.eq. of potassium, 
low-calorie diet was chosen by the patient assh 
not feel confident of eating more than this ami 
After a period of standardization and two co 
periods of four days each, testosterone propit 


DYNAMOMETER 

UNITS 


60 
40 I- 


20 


SODIUM 

meq/fSay 


POTASSIUM 

meq /day 


NITROGEN 

qm/doy 


40 

30 

20 

10 

30 

20 

10 

6 

4 

2 


CREATININE a 
CREATINE ' 

gm /doy 


17 K.S. 

mgm. / doy 

TESTOSTERONE P. 
mgm/doy 


10 

0 

25 


H.O. 



L_J__U 


8 


12 

DAYS 


16 


20 
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Fig. 1. Response in Case 1 to treatment with testosterone propionate while the patient 
was maintained on a constant diet. The strength was measured with a hand dynamometer, in 
the columns are recorded the average daily excretion in the urine of sodiutn, potassium, ni- 
trogen, creatinine and creatine. The excretion of 17-ketosteroids (17 KS) is also charted. 


take 64 mg. of thyroid daily. Puffiness of the skin 
returned. All of the axillary hair and most of the 
pubic hair disappeared again. She became weak, 
dizzy and vomited once. After three days of moderate 
weakness she returned to the hospital, in April, 
1943, one year after the pellet therapj" was started. 
The same dosage of desiccated thyroid was continued 
and she was placed on a diet containing 1400 cal- 
ories per day, in the proportions of 54 gm. of protein, 


was given intramuscularly in dosp of 25 mg- 
for eight days, followed by two similar 
out treatment. During the intervals of 
for several days thereafter a marked 
the patient resulted. She experienced an 
appetite, energyq strength and feeling o ' ^ 
Dynamometer estimations showed a on 
cent increase in strength (fig. 1) ^nf'fhc 
at least eight days after discontinuation 
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[)\ No change in the \\ eight resulted and the blood 
fcssurc remained normal Testosterone propionate 
jused a pronounced retention of sodium, potassium, 
itrogen, and creatinine, which persisted for a num 
cr of da>s after cessation of treatment Essentially 

0 change resulted m the excretion of 1 7-kctostcroids 

1 the urine 

Since no pellets of testosterone were available, she 


In January, 1944, she was brought into the hos- 
pital m a semi stuporous state, she had developed 
pneumonia in the left lower lobe She had voluntarily 
discontinued the thyroid and methvl testosterone 
therapy one month prcvously Two weeks before 
admission she developed a rhinitis and bronchitis 
When suffering from respiratory infections she had 
previously cooperated by taking an additional 4 gm. 



0 a 16 24 

DAYS 


Fig 2 Response in 2 to treatment with methyl testosterone 


discharged from the hospital m May, 1943, 
■ With this 

• . i In Sep- 

*^|aber, 1943, one pellet of desoxycorticosteronc ace- 
^ ^^planted In October she discontinued the 
nelhvl testosterone therapy, following which she 
iced a decrease in strength and energy, but with 
sumption of this therapy, in November, she expen- 
nced a distinct improvement 


of sodium chloride daily, but she disregarded the 
prescription on this occasion On admission her 
blood pressure was 90/60 The temperature was 
102 4” r In spite of treatment with adrenal cortical 
extract, desoxycorticosterone, testosterone propi- 
onate, sulfathiazolc, frequent infusions of glucose 
and saline, and general supportive measures the pa- 
tient died four days after admission 

At autops) the pituitary gland was found to be 



168 


R. H. WILLIAMS, J. L. WHITTENBERGER, G. W. BISSELL, A. R. WEINGLASS Vo!®:: 


ver\' small and it was composed almost entirely of 
fibrous tissue with a very few nests of basophilic 
acini and some colloid-filled cysts. A small portion of 
the pars nervosa was present. The th 5 Toid gland was 
quite small; it consisted chiefly of fibrous tissue with 
a few small follicles relatively devoid of colloid. Ex- 
tensive search failed to reveal the presence of the ad- 
renals. The ovaries were small and fibrotic. The pan- 
creas and the parath 3 '-roid glands were not remark- 
able. 

Case 2 (no. 1047262). P.S., a white laborer, aged 
46, was admitted to the hospital in August, 1941. 
The history and physical examination suggested 
that he had Simmonds’ disease, and the laboratorj^ 
data gave strong support to this diagnosis. A chromo- 
phobic adenoma was regarded as the probable cause 
of the disease and roentgenotherapy was applied to 
the pituitary region. In December, 1941, he began 
the treatment with desiccated thyroid, desoxj'cor- 
ticosterone acetate and methyl testosterone. The 
marked improvement in the ensuing weeks prompted 
the implantation of five pellets of desoxycorti- 
costerone acetate and three pellets of testosterone, 
each of the latter weighing 150 mg. The remarkable 
improvement in the ensuing few months has alreadj’- 
been reported (68). He was subsequently seen in the 
Out-patient Department at intervals of from one to 
two months. 

In September, 1942, he began to notice a slight de- 
crease in strength; however, upon taking 30 mg. of 
methyl testosterone daily he regained some of his 
former vigor. 

In March, 1943, he was readmitted to the hos- 
pital for studjc His general condition was good, and 
he was fed a diet yielding 1916 calories, composed of 
85 gm. of protein, 160 gm. of carbohydrate, 104 gm. 
of fat, 120 m.eq. of sodium and 55.6 m.eq. of potas- 
sium. After a control period of eight days he was 
given 60 mg. of method testosterone, divided into 
three doses dailj^ for eight days. A distinct increase 
in strength and energy was noted two days after the 
therapy was started. There was retention of sodium 
(fig. 2), potassium and nitrogen, and there was a 
marked increase in the amount of creatinine excreted. 
No significant effect on the creatine or the 17-keto- 
steroid excretion was observed. There was no change 
in the patient’s weight; the blood pressure remained 
normal. 

In the spring of 1943, and during the subsequent 
year and a half, his therapy in addition to the 96 and 
128 mg. of thyroid was meth)d testosterone in doses 
of 30 mg. daily; extra salt was added as indicated 
during respiratory infections and also, during the 
summer. Inten'^als of two to three months elapsed 
when he was financial^ unable to secure the method 
testosterone. During each of these periods there was 
a definite decrease in strength, energjq and ambition, 
but on each occasion there was a rapid amelioration 
of symptoms following the resumption of therapy. 
However, not as much improvement resulted with 


doses of 30 mg. as with 50 or 60 mg., nor did he fa! 
quite as well with the latter as during the four c 
five months after the implantation of the three fd 
lets of testosterone, mentioned above. 

In February and March, 1944, he occasional!) [i!i 
dizzy, weak, and complained of anorexia. Therein' 
also a slight drop in his blood pressure. These chanci: 
persisted in spite of 4 to 8 gm. of extra sodium chh 
ride daily and methyl testosterone, 30 mg. daily. 1: 
April, 1944, two pellets of desoxycorticosteronc, 12; 
mg. each, were implanted; a distinct improvement ti 
the patient resulted. Within a few weeks edema d; 
veloped, but this disappeared with the cessation cl 
sodium chloride therapy. In October, 1944, threepd 
lets of testosterone, 75 mg. each, were implanted. 

During the three years of treatment the patierl 
had gained 25 pounds in weight. The visual field- 
which were narrowed at first, are now normi! 
There has been no apparent destruction of the sell; 
turcica; he has maintained a moderately heavy bean 
and some axillarj'- and pubic hair which developed!' 
association with androgen therapy, and he has per 
formed a moderate amount of work. 

Case 3 (no. 104S2S5). D.N., a female artist, agec 
37, was admitted in May 1941. She was regardeda 
having Simmonds’ disease resulting from a chroma 
phobe adenoma. Her therapy was similar to lb 
outlined in the two previous cases; essentially all o 
the results were reported previously (2). After hannj 
apparently been in very' good general condition udi 
the day of her death, she died at home after an dlnfe 
of a ferv hours about six months after therapy na 
started. The cause of death was apparently a hyipo 
gly'cemic reaction, but no opportunities wereanor e 
for diagnosis either bj' clinical measures or , 
necropsy. . , 

Case 4 (no. 105S8S8). I.D., an unmarried vnu 
woman, aged 60, was admitted to the hospi a 
January^ 1942. She had been treated for the prc'i 
eight years for myxedema and pernicious ( ) aw ^ 
The patient was diagnosed as having ^ 

ease on the basis of the following: the pie 
my'xedema, which had not responded satis a • 
to prolonged treatment with thyroid; 
sensitivity to insulin; the small quantity o 
steroids excreted in the urine; the low 
of serum sodium; a negative test for folhe e-s ^ 
ing hormone in the urine (tested for 20 


hours); and the clinical manifestations 


insufficiency. She was treated with 92 mg- 


A of 

cated thyroid daily, two pellets of pj) 

sterone acetate and one of testosterone 
She experienced a marked generd inip 
with a distinct increase in strength. A^-pef 

a month the development of dyspnea 
tension led to the removal of one of ^ 
ticosterone pellets. The dyspnea an tf 

diminished, but within another tuo 
blood pressure had risen to 190 mm. 

100 mm. diastolic, and there was mo er 
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jijscqtien!)} , the remaining ptlJct of cleso\}cor 
:osterone was removed Improvement of the 
itient was apparent withm a few days, but one 
onth later she developed manifestations of a 
rebral thrombosis signs of which subsided in a 
w da>s Ihroughout the last two jears she has 
jen seen at intervals of one to two months Aside 
om headaches slight djspnea and episodes sug 
‘ 5 ting h\pogl>cemja, she has felt relatively well 
\e developed fairly good strength and a normal 
nount of axillary and public hair In September, 
f44 she was admitted to the hospital for re 
aluation Although she had had no thyroid treat- 
ent for ten weeks, she had no definite evidence of 
yxedema and her basal metabolic rate was —3 
he insulin tolerance test, performed in the same 
anner as in 1942 showed distinctly less insulin 
iisitivity than earlier The 17 Ketosteroid excretion 
hich was I 4 mg per 24 hours in 1942, was 3 mg 
he FSH test, which was negative to 20 r u m 
•42, was positive The “water test” was positive 
berefore the patient showed a definite improve 
ent m her glandular functions 
Caie 5 (no 76422S) F S , housewife, aged 45, 
as admitted to the Massachusetts hfcmorial Hos 
tal* m December^ 1941 After the diagnosis of 
mraonds’ disease was established her therapv was 
I mg of desiccated thyroid daily and the implanta 
on of two pellets each of desoxy corticosterone and 
' * 1 T t experienced 

general well 
u here occurred 

)me loss of strength She did not return for observa 
on very often, but continued taking thyroid regu 
fiv In November, 1943, she was admitted to the 
oston City Hospital for replenishment of therapy 
he exhibited many features of chronic adrenal m 
ifticiency She was given 2 mg of desoxycorti 
isterone acetate dailv After one week the dosage 
reduced to 1 mg and she was also given 25 mg of 
jstosterone propionate three times per week Al 
lOugh some improvement was apparent within two 
a)s after the dcsoxy corticosterone therapy was 
^tted, there was a marked increase in strength and 
I energy within a few days after the testosterone 
instituted Unfortunately, two weeks after the 
^tter therapv was started she developed virus pneu 
‘onia and died witm 24 hours 

t autopsy the pituitary was found to be very 
On microscopic examination there were found 
acidophilic, basophilic and chromophobic 
^ s scattered in dense scar tissue No etiologic le 
I ns m the pituitary were observed The thyroid 
^nd was about one half the normal size, the acini 
f adrenals were completely re 

by fibrous tissue There was bronchopneu 
;2!ll^each lower lobe 

a^?®JjeverygratefuItoDr Chester S Keefer and his 
p generous cooperation in the study of Cases 


Ctisi 6 (»(} JJ1476) 6 3/ , a laborer, aged 42, was 
admitted to the hospital in June, 1943 He was 
found to have Simmonds’ disease, which was appar 
ently due to a chromophobe adenoma of the pituitary 
gland Following an unsuccessful attempt to remove 
the tumor, roentgenotherapy was applied There was 
no improvement in his endocrine functions, but there 
was some improv emtnt in his visual fields Beginning 
in March, 1944, he was given intramuscularly 25 
mg of testosterone propionate three times a week 
for six weeks No other hormonal therapy was given 
During this treatment there was a marked increase 
m strength and a slight gam m weight Pellets of 
testosterone are to be implanted 

Case 7 (no 1102778) J C retired fireman, aged 
42, was admitted to the hospital m April, 1942, with 
\ddison’s disease, which he apparently had had for 
more than a year 

On the da\ after admission he began receiving 
desoxy corticosterone acetate intramuscularly, and 
this was given daily until the amount necessary to 
maintain the patient m good condition was ascer 
tamed Four pellets of desoxy corticosterone acetate 
were implanted on July 6th 

Four pellets of testosterone, 75 mg each, were 
implanted on April 30th On the day preceding this 
treatment the 17 kcto»teroid excretion was 2 5 mg , 
on May 14th it was 2 6 mg and June 17lh it was 
1 7 mg On the first of June he began to take 64 mg 
of desiccated thyroid dailv 

With the foregoing treatment he experienced a 
marked improvement but it was, of course, difficult 
to assess the value of each of the drugs used 

Following discharge from the hospital, in July, 
1942, he was seen every one to two months m the 
Out patient Department At all times he was m 
good condition and was taking care of miscellaneous 
jobs «:atisfactorily However, he sometimes had vague 
complaints, thought to be psychoneurotic He also 
showed a lack of stamina 

In April, 1943, he was readmitted to the hospital 
for a check up He was found to be in relatively good 
condition having no significant complaints, a nor 
mal blood pressure, good strength, and a normal con 
ccntration of serum sodium 

He was placed on a diet consisting of 2031 calorics 
with 87 gm of protein, 178 gm of carbohydrate, 102 
gm of fat 56 m eq of potassium and 120 m eq of 
sodium After a period of stabilization for five days 
and a control period of four day s he was given mtra 
muscularly 25 mg of testosterone propionate daily 
for eight days With this therapy there was no defi 
nitc increase in strength and no change resulted m 
the hand dxnamomctric estimations, both before 
and during therapy the readings were 100 to 110, 
which gives evidence that his strength was as good 
as that of a normal man During treatment there re 
suited a distinct retention of sodium (fig 3), a slight 
retention of potassium, and a marked increase m 
the amount of 17 ketosteroids excreted No signifi- 
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cant changed resulted in the creatine, or creatinine, 
excretion, but there was a slightly increased excre- 
tion of nitrogen. 

His general condition was sufficientlj^ good to 
warrant a delay in the replenishment of the pellets of 
desoxycorticosterone until January, 1944. He has 
remained in good condition and has been performing 
a moderate amount of work. 


monthly intervals. He gained 10 to 20 pound- i 
weight and became stronger; his blood pressure t 
mained essentially normal. Although he occa-v 
ally had spells of weakness and dizziness, most oil' 
time he felt quite well. His muscular developnit- 
good state of nutrition and general appearances'.: 
gested that he should have the capacity for ak' 
any type of work. He tried several jobs but did t 
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Fig. .1. Response in Case 7 to treatment with testosterone propionate. 


Case 8 {no. 1080075). C.E., a laborer, aged 44, was 
admitted to the hospital in an Addisonian crisis in 
February, 1941. He had a history of Addison’s dis- 
ease for about four years or longer. Roentgenograms 
revealed the presence of calcification in the adrenals 
and many scattered plaques in the lungs, but no 
evidence of active tuberculosis. After several weeks of 
treatment with extra salt and intramuscular injec- 
tions of desoxycorticosterone, four pellets of desoxy- 
corticosterone ivere implanted. He was discharged 
from the hospital in April, 1941, and in the following 
year was seen in the Out-patient Department at 


continue with any for longer than^a 
weeks. He stated that the work was too 
that he soon became tired. j j^;) 1* 

In June, 1942, he complained of Vh- 
pounds in weight in the two t' 

strength also decreased. With ^ 

8 gm. of extra sodium chloride per day 

definitely improved. • f H for ludb* 

In August, 1942, he was readmitteo ^ 
study and treatment. At this time _e . 
plaint other than increased weakness m j. 

month. His blood pressure was norma , 
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rum sodium and potassium, but the 17*ketosteroid 
:cretion was only 4 mg. per 25 hours. Two pellets of 
stosterone, 150 mg. each, and two pellets of desoxy- 
rticosterone acetate were implanted. Estimation of 
e creatinine and nitrogen excretion for ten days 
iforeand 10 days during the testosterone treatment 
owed no change in the former and only slight re- 


His blood pressure was 100 mm. systolic and 70 mm. 
diastolic. The hematocrit, non-protein nitrogen, and 
fasting blood sugar were normal, but the serum so- 
dium was 135 m.eq. per liter and the chloride 
87 m.eq. per liter. The serum potassium was 4.V 
m.eq. per liter. 

He was fed on a diet calculated to yield 1937 
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Fig 4. Response in Case S to treatment with androstanediol, 3a, 17a. 


ntion of nitrogen. During the ensuing few weeks he 
t stronger and better in general than he had felt 
ore. About one month after the pellet treatment 
developed slight edema, but this disappeared with 
ramation of extra sodium chloride. 

hs progress continued to be good until August, 
■ he notfeed more weakness than usual. 

IS blood pressure was slightly low. However, defi- 
0 unprovement resulted with salt therapy, 
n January, 1944, he was readmitted for study 
‘ further treatment. He had no specific com- 
ain s, other than a tendency for easy fatigability. 


calories, composed of 88 gm. of protein, 80 gm. 
of fat, 217 gm. of carbohydrate, 137 m.eq. of sodium, 
and 95 m.eq. of potassium. After 12 days a control 
period of eight days was run after which he was given 
20 mg. of androstanediol four times daily for eight 
days. This was followed by another control period 
for eight days. In association with the treatment no 
changes resulted in the normal blood pressure, 
weight, or dynamometric estimations. However, a 
few days after the institution of therapy the patient 
felt somewhat stronger. 

The androstanediol caused a retention of sodium 
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(fig. 4) and chloride but an increased elimination of 
potassium, nitrogen and creatinine. It produced a 
marked increase in the elimination of 17-ketosteroids. 
No significant change occurred in the values of the 
serum electrolytes. 

On the completion of the metabolic study two 
pellets of desoxycorticosterone acetate were im- 
planted. One month later five pellets of testosterone, 
75 mg. each,. were inserted. He obtained a job and 


ficiency. For the next three months she was | 
about 5 gm. of extra sodium chloride daily and 
6 mg. of desoxycorticosterone. In December, 
while the patient continued to receive the fom 
treatment, the effects of methyl testosterone 
studied. She was fed a constant diet; dOmg.ofn 
yl testosterone were given daily for 10 days 
lowed by 30 mg. for 12 days. Associated m’tii 
therapy there was a definite increase in the pati 
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Fig. S. Response in Case 9 to treatment with methyl testosterone, testosterone propionate, and methyl andn 

tanediol, 3a, 17a. 


has now worked regularly for the past seven months, 
this being the longest interval of work in four years. 
During this time he has felt quite well and has had 
more strength than he has had at any other time in 
the last four or five years. He has mamfained a nor- 
mal blood pressure, weight and serum sodium con- 
centration. 

Case 9 {no. 1125208). R.S., a housewife, aged 43, 
was admitted to the Massachusetts Memorial Hos- 
pital in September, 1942. She had shown manifesta- 
tions of Addison’s disease for about one year. The 
etiology" of the disease was not known; there was no 
evidence of tuberculosis. 

Within a few day's after admission to the hospital 
she began receiving treatment for adrenal insuf- 


strength, subjective and objective (fig- 5)- _ 
apy caused a retention of nitrogen, but 
elimination of creatinine and creatine. 
sodium concentration increased, but . 

significant change in the 1 7 -ketosteroio 
Following this balance study' four pellets 
corticosterone were implanted. However, a 
weeks later the patient developed 
subcutaneous edema which persisted 
sodium chloride restriction. The remova o 
let corrected these complications. . ^ ^ 

Following discharge from the hospita 'U 

1943, she was seen at monthly interva s. 
fairly well and did a moderate amoun 
work. She maintained a normal blood pr - 
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jrum sodium, but at each visit she complained of 
eakness, easy fatigability and lack of energ> 

In November, 1943, she was admitted to the 
ioston City Hospital for further treatment which 
as direct toward an improvement of her strength 
[er clinical condition and serum sodium concentra 
ion were found to be relativel> well regulated She 
as fed a constant diet yielding 1577 calories, com 
osed of 71 gm of protein, 201 gm of carbohydrate, 
4 gm of fat, 118 m eq of sodium and 81 m eq of 
otassium Eight days were allowed for stabilization 
nd another tight days, for a control period Follow 
ig this 25 mg of testosterone propionate were m 
:cted, intramuscularly, dailj for eight days Within 
,vo or three davs after this therapy was started the 
atient experienced a distinct increase in strength 
nd energy as evidenced not only b\ her assertions 
ut also b> her activities on the ward Howe\er, the 
jnamometric estimations revealed no significant 
bange During this therapy there was a marked re 
mtion of sodium and chloride There w as a moderate 
jtention of nitrogen, potassium, and creatine The 1 7 
etosteroid excretion changed from 0 to 5 mg per da> 
After the patient became stabilized she w as given, 
itramuscularl> , 10 mg of stilbestrol dipalmitatc 
ailj, but after five days she was so sick that this 
lerap) was discontinued She developed nausea, 
omiting, nervousness, hyperhidrosis and marked 
eakness No change resulted in the excretion of 
)dium, chloride, nitrogen, creatine, or creatinine, 
ut there was a slight retention of potassium No 17 
etosteroidswere excreted Following this treatment 
bout two weeks were required for the patient to 
iturn to her former condition After this readjust 
lent she was given, intramuscularly, I mg of des 
xycorticosterone acetate dail> 

In order to study the effects of methyl andros 
inediol, she was again placed on a constant diet 
alculated to yield 1362 calories, composed of 65 
ro of protein, 160 gm of carbohydrate, 51 gm of 
d, 107 m eq of sodium and 75 m eq of potassium 
dter a period of five days of standardization and a 
ontrol period of eight days she was given 10 mg 
f methyl androstanediol four times daily for 16 days 
)unng this therapy there was a definite increase in 
Irength, subjective and objective (fig 5) There was 
slight retention of potassium nitrogen, creatinine 
nd creatine, but no significant alteration in the ex 
retion of 17 ketosteroids, sodium or chloride 
Twelve days after cessation of treatment with 
nethyl androstanediol, one pellet of desoxycorti 
osterone acetate and three pellets of testosterone, 
^ mg each were inserted 

She was discharged from the hospital on April 5 
■*4 When next seen, on the first of June, she stated 
her strength and energy were greater than be 
nm the hospitalization, but there was not as much 
™pro\ement as was desired For a period of six 
jeeks, beginning the first of June she was given 
40 mg of androstanediol Durmg this period 


of therapy there w as a further increase in strength and 
in her sense of well being rromjulj 15th to August 
15th no additional treatment was given the patient 
thought that there was a very slight loss of strength 
in this interval During the latter half of August she 
was given 80 mg dail> of methyl androstanediol, 
without an> definite effects No extra therapj was 
administered from September 1st to October 15th, 
but durmg the subsequent month she was given daily 
50 mg of meth>l testosterone Imgucts There was 
onlj a slight increase in strength and energy associ 
ated with this 

Case 10 {no 1124320) S F ,a. housewife, aged 36, 
was admitted to the hospital m November, 1943 
She had shown manifestations of Addison’s disease 
for about seven months, she had not had an> spe 
cific treatment Five days before the metabolic study 
was started she was fed a constant diet calculated to 
Yield 1420 calorics, composed of 60 gm of protein, 
167 gm of carbohydrate, 55 gm of fat, 118 m eq 
of sodium and 65 m eq of potassium During a 
period of three months the effects of testosterone 
propionate, stilbestrol dipalmitate, androstanediol, 
and mcthvl androstanediol were tested In this case 
it was decided to use a minimal amount of desoxy- 
corticosterone acetate, in order to note the specific 
effect of the various drugs However, it is to be em 
phasized that the kidnev function was impaired more 
than It is in well treated cases of Addison’s disease 
On the day that the constant diet was started, the 
patient began receiving intramuscular injections of 
dcsox> corticosterone acetate, 1 mg dailj At the 
end of the seventh metabolic period the dosage was 
doubled 

Testosterone propionate was given, mtramuscu 
larlj , m doses of 25 mg dail> for eight days The 
therapy was associated w ith a distinct increase in the 
energy and strength of the patient There was a de 
crease in the blood non protein nitrogen, a slight 
increase in the excretion of sodium and chloride, and 
a slight retention of potassium, nitrogen, creatine and 
creatinine (fig 6) No 17 ketosteroids were found in 
the urine preceding treatment, but with therapy 
there were 3 6 mg per da> 

Nine days after the cessation of testosterone pro 
pionatc, 5 mg of stilbestrol dipalmitate was given, 
intramuscularly, daily for six days Two days after 
this therapv was started the patient complained of 
anorexia, nausea and pronounced weakness These 
symptoms progressively increased and persisted for 
several da>s after the last injection There was an 
increased excretion of sodium, chloride, nitrogen and 
creatine At the time that the stilbestrol treatment 
WSLS discontinued, a short insulin tolerance test, using 
4 units of insulin intravenouslj , >ielded blood sugar 
values as follows fasting, 81 (mg /lOO cc ) 30 min , 
70 and 60 mm , 71 When the same test had been 
conducted one month previously using 3 units of 
insulin the values were fasting, 94, 30 mm, 50, 
and 60 mm , 62 
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Ten days after cessation of the stilbestrol treats 
ment, androstanediol was given, orally, in doses of 
10 mg., four times daily for 16 days. About five days 
after the beginning of this therapy there was a defi^ 
nite increase in strength, subjective and objective 
(fig. 6). The patient displayed more energy than 
usual. The androstanediol did not cause any reten- 
tion of sodium, chloride or potassium and caused no 


also had primary hypogonadism, having had fcatur, 
of this condition most of his life. During adolfocen 
he was obese, particularly in the middle third of h 
body. He never developed axillary or pubic hair ot 
beard. On examination his voice was found to [ 
high-pitched and he was effeminate in his reaction 
The arms and legs were long in proportion to If 
trunk; the testes and penis were small. There wu 
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Fig. 6. Response in Case 10 to treatment with testosterone propionate, stilbestrol dipalmitate, androstanedio , 

3a:, 17a:, and methyl androstanediol, 3a:, 17a. 


significant increase in the 17-ketosteroid excretion. 
After an interval of 14 days tvithout treatment the 
patient ivas given 10 mg. of methyl androstanediol 
four times daily for eight days and then 20 mg. four 
times daily for another eight days. With this therapjr 
there was an increase in strength, subjective and 
objective, but no significant change in the excretion 
of sodium, chloride, nitrogen, creatine, creatinine or 
17-ketosteroids. Throughout the entire period of 
study the blood pressure remained low and there was 
slight loss of weight. 

On the completion of these studies four pellets of 
desoxycorticosterone were implanted. 

Case 11 {no. 291751). C.R., a laborer, aged 38, was 
admitted to the Massachusetts Memorial Hospital 
in June, 1943, with Addison’s disease, having had 
manifestations of this disorder for three years. He 


96 rat units of follicle stimulating hormone i 
urine per 24 hours. , . 

After his condition had become somen a 
bilized by treatment with 8 gm. of 
daily, he was given 20 mg. of methyl tes 
three times daily for three days and t en 
three times daily for seven days. Duri^S 'fevba' 
ment he gained five pounds, while in t e P 
week he had not gained. He also observe ® 
increase in strength. About two weeks a ter - _ 
of the methyl testosterone therapy t"0 P 
testosterone, 75 mg. each, were implan e 
taneously. The patient gained four j jp tf' 
next five days, whereas he had not gam 
previous week; he also noted an increase m 
He was discharged from the hospita ' . 

1942, but folloTv-up studies were unsatis a 
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DISCUSSION 


In well defined cases of Addison’s disease 
nd Simmonds’ disease the structure and 
unctions of the adrenal glands are markedly 
educed; this leads to a large number of ab- 
ormalities which may be clinically apparent.* 
tost of the changes produced are presuma- 
ily due to decrease in the steroids which are 
oncerned with: (a) control of salt and water 
lalance, (b) androgenic function, and (c) 
luconeogenesis. All three factors would seem 
obe of importance in obtaining maximal per- 
ormance of muscles. However, the question 
rises as to the relative importance of each 
actor. Although certain steroids isolated 
rom the adrenal have predominantly one of 
he three actions mentioned, some direct or 
ndirect effect on the other functions are also 
nanifested. 

Thorn and associates (62) found that with 
he use of deso.xycorticosterone in the treat- 
nent of Addison’s disease there resulted; (a) 
in increase in body weight; (b) an elevation 
if blood pressure; (c) an increase in plasma 
’olume; and (d) a restoration of plasma con- 
lentration of sodium, chloride, and potassium 
10 normal levels. With these changes there 
iccurs; (a) an improvement in the absorption 
)f substances from the gastro-intestinal tract, 
h) a slight increase in the basal metabolic 
ate, and (c) an improvement in strength and 
'ell-being. 

In spite of the beneficial effects of desoxy- 
;orticosterone the patients tend to complain 
'f weakness and easy fatigability, even when 
cceiving optimum treatment with this hor- 


none. They also exhibit a deficient capacity 
•0 make adequate readjustments in the face 
trauma, infections, or radical changes in 
>alt and water metabolism (58). Moreover, 
■hey may die of hypoglycemia. Therefore, it 
s desirable to administer additional therapy; 
m this connection androgen therapy is now 
mnsidered. 


Although there is not much direct proof 
nt the adrenal cortex produces androgens 
m normal individuals, there is a great deal of 
^direct evidence that such is the case (44). 
nrthermore, in individuals with adrenal 


neoplasms large quantities of androgens have 
been found in the urine. 

Reichstein (51) obtained adrenosterone 
from the adrenal cortex, and Mason and as- 
sociates (49) prepared the same substance by 
the oxidation of Kendall’s Compound E. In 
rats and mice gonadectomy causes adrenal 
hypertrophy in the male, although atrophy 
results in the female. This hypertrophy' is 
associated with androgenic secretion from 
some source as evidenced bj' the continued 
development of the prostate in the immature 
castrated rat. If the adrenals are also re- 
moved the prostate does not develop. The 
characteristic x-zone in the adrenal of normal 
female mice is associated with androgenic ac- 
tivity It develops in the castrated male 
mouse in the absence of male hormone ther- 
apy’, but testosterone injection prevents this 
development 

Females as well as males excrete androgens 
in the urine Both sexes continue to excrete 
this material after gonadectomy, although in 
reduced amounts, particularly in males. Fe- 
males with Addison’s disease excrete little, if 
any, androgens in the urine (44, 19). 

Patients with marked adrenal insufficiency 
tend to have aplasia of axillary and pubic 
hair. Males commonly have testicular atro- 
phy 

Granting, then, that hypoandrogenism is 
commonly associated with adrenal insuffi- 
ciency, the ne.xt point to establish is to what 
c.xtent this deficiency is associated with the 
persistent weakness experienced by the indi- 
viduals with this disease. The effects of tes- 
tosterone are first considered since this sub- 
stance has a much stronger androgenic effect 
than any other substance known (44). 
Whereas testosterone has not been shown to 
be derived from the adrenal, the latter appar- 
ently has the capacity to produce a tes- 
tosterone-like substance, as evidenced by the 
clinical and laboratory data in classical cases 
of the adrenogenital syndrome. Furthermore, 
in males there is a possibility that the adrenal 
is concerned in the manufacture of testoster- 
one precursors Thus far, bulls’ testicular 
tissue is the only material from which tes- 
tosterone has been prepared in pure form. 
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Hoskins (24) found that castration dimin- 
ished by about 60 per cent the voluntary ac- 
tivity of male rats. On the other hand, treat- 
ment with androgens increased the voluntary 
activit}'^ of castrated rats. Papanicolaou and 
Falk (50) found that testosterone caused 
muscle hypertrophy in guinea pigs. It has 
been known for a long time that eunuchs 
lack strength, energy and stamina. However, 
these handicaps can be largely removed with 
testosterone therapy. Testosterone propio- 
nate causes a depression in the urinary excre- 
tion of nitrogen, inorganic phosphorus, 
sulfate, sodium, potassium and chloride (28, 
37, 40, 41, 43, 45). Creatine excretion, when 
substantial, may be depressed by this treat- 
ment (38, 41, 43). Methyl testosterone ther- 
apy provokes similar changes, but it is asso- 
ciated with an increased excretion of creatine 
(67). 

The anabolic effects of testosterone have 
been utilized, with some success, in the treat- 
ment of Cushing’s disease (1), Simmonds’ dis- 
ease (66, 68), and Addison’s disease (39, 60). 
To a male and a female patient with Addi- 
son’s disease, Kenyon and associates (39) ad- 
ministered 25 mg. of testosterone propionate 
daily for five days. They found that the re- 
sponse in the urinary constituents corre- 
sponded closely to that obtained in normal 
and hypogonad men and women. There was 
no alteration in the creatinine excretion in 
either case. 

Talbot, Butler and MacLachlan (60) used 
testosterone therapy in an eight year old girl 
who had Addison’s disease, moniliasis and 
idiopathic h 3 '^poparathyroidism. Methyl tes- 
tosterone, in large doses (90 mg. daily), did 
not prevent the development of symptopis 
and signs of acute adrenal cortical insuffi- 
ciency when desoxycorticosterone acetate 
was withdrawn. On the other hand, tes- 
tosterone propionate in enormous doses, 50 
mg. daily, “relieved the patient of all signs 
. and symptoms of acute adrenal insufficiency 
after the discontinuation of desoxycorticoster- 
one acetate therap 3 ^” With the testosterone 
treatment, used in conjunction with desoxy- 
corticosterone and sodium chloride, there was 
a gain in bod 3 '- weight, a decrease in the 


urinary excretion of nitrogen, potassium ar,i 
sodium, and a marked fall in the serum po- 
tassium concentration. 

Werner and West (66) reported that “strik- 
ing subjective, objective, and laborata 
changes followed the treatment with metbl 
testosterone of four patients with Simmondi' 
disease. Clinically, the patients demonstrated 
renewed vigor, sense of strength and libido, 
and redeveloped secondary sex characteris- 
tics.” There was nitrogen retention asso- 
ciated with a persistent weight gain. Marked 
creatinuria developed after a latent period oi 
several weeks and subsided in about the same 
length of time after stopping treatment. 

We have followed the response to varioii' 
types of androgen therap 3 ' in 11 patients with 
adrenal insufficiency {supra vide), six with 
Simmonds’ disease and five with Addison’s 
disease. Seven of these patients have been ob- 


served frequently for from two to three years, 
while the others have been followed for only 
a few months. Nine of the patients have been 
treated by the implantation of testosterone 
pellets, each patient receiving from ISO to 450 
mg. Three of the patients have had replenish- 
ments of these pellets. Six subjects were 
treated with methyl testosterone for ten days 
or loilger. One man has had several courses o 
methyl testosterone therapy, each lasting one 
to two months with intervals of one to seyera^ 
months between treatments. Six^ pah^" • 
were treated with intramuscular injections 
of testosterone for one to five weeks, 2 
was given at one to two days intervals, 
patients were treated with 
and two with methyl androstanedio^^^^ 
above therapy was given to 
were well regulated concerning the sa 
water metabolism, and to others w o \ 
only partially regulated. 
afforded to observe the response ^^^ 1 ; 

while patients were working and a so 
the results during infections. 


In all cases the testosterone 
suited in increased strength, energy 
of well-being. These changes occurre 
the therapy'^ was given orally, intraiyiu 
or by’^ the subcutaneous implantation 
lets. However, there was a differenc 


therapy 


re- 


April, 1945 


ADRENAL INSUFFICIENCY 


177 


> clinical response exhibited by the patients 
ivvith Simmonds’ disease as compared with 
those with Addison’s disease. In the former 
-hhe changes were apparent within a few days 
and progressed to the point where the ira- 
tprovement was of marked degree in each 
: case. The response in the patients with Ad- 
.'dison’s disease was slower and in no case was 
-it of marked degree; it tended to be only 
’islight or moderate. It is not clear as to why 
rthis difference should exist. Each group of pa- 
; tients seemed to have about the same degree 
-of adrenal insufficiency, clinically and as evi- 
denced by the special laboratory studies. The 
; treatment was similar in the groups, except 
-that three of the patients with Addison’s 
.disease were not treated with desiccated 
_ thyroid. 

. The testosterone therapy did not have the 
,same effect on the urinary constituents in 
.each patient. However, it usually caused a 
.decreased excretion of sodium, chloride, po- 
, tassium, and nitrogen. Methyl testosterone 
.caused no increase in the excretion of 17- 
ketosteroids whereas testosterone propionate 
caused an increase; these findings are in ac- 
'cord with those of previous observers (12, 
19, 44, 60, 66). There was a slight increase in 
the excretion of creatinine following the 
methyl testosterone therapy, which was not 
continued long enough to observe the marked 
creatinuria reported by others (66, 67). 

The clinical response to androstanediol was 
■ similar to that of methyl testosterone but of 
dess degree. In neither of the two cases in 
which metabolic studies were conducted did 
the androstanediol cause nitrogen retention; 
' ®deed, there was an increased excretion. In 
[ 990 case there was a marked increase in the 
'excretion of 17-ketosteroids, but no change 
the other case. Others (12, 17) have re- 
ported an increase in the excretion of 17- 
ketosteroids following the administration of 
'androstanediol, but no increase after the ad- 
ministration of methyl androstanediol (17). 

• Only slight improvement resulted in the two 
patients treated with methyl androstanediol. 

** ''1®’ "0 changes resulted in the urinary 
constituents; in the other, there was a slight 
pretention of potassium, nitrogen, creatinine 


and creatine, but no change in the sodium, 
chloride or 17-ketosteroids. 

With the continued observation of some of 
the above patients, one point becomes quite 
striking. After several weeks of therapy the 
water and electrolyte balance became well 
regulated, the patient gained weight and 
strength, and appeared capable of carrying 
on normal activity. However, within a short 
time after obtaining a job he would complain 
of the work being diilicult and that he tired 
easily. Thus it appears that such individuals 
are lacking more in endurance than in 
“initial” strength. Although the muscle mass 
may be well developed, yet it there is a de- 
ficiency' in the elements concerned in the re- 
peated contractions of such muscles, fatigue 
and weakness will soon become apparent. In 
this connection the alterations in carbohy'- 
drate metabolism and the resulting effects 
on muscle performance may' be considered. 

In adrenalectomized animals or in patients 
with Addison’s disease there is: (a) a marked 
decrease in liver glycogen (4, 48); (b) an in- 
creased carbohydrate utilization (13, 46, 63); 
(c) a decreased deaminization in kidney tissue 
(32, 53), a decreased rate of formation of car- 
bohydrate from amino acids (45); a normal 
rate of deaminization (14, 45), in the liver and 
a normal rate of formation of carbohy'drate 
from glutamic acid (45) ; (d) a decreased con- 
version in the liver of lactic acid (7), pyruvate 
or succinate (45, 63) to glycogen; a normal 
rate of conversion of succinic and pyruvic 
acid to carbohydrate in the kidney (S3) ; (e) a 
decreased rate of oxidation of pyruvate and 
succinate by liver (64) and kidney (53) slices; 
and (f) a decreased muscle performance (23). 

The alterations in carbohydrate metabo- 
lism may be corrected somewhat by therapy 
with salt, glucose or corticosterones. Adre- 
nalectomized rats maintained in good health 
by the administration of sodium salts are said 
to show no abnormalities in the storage of car- 
bohydrate (48). Wlien, on the other hand, the 
adrenalectomized animal refuses food or when 
it is forced to fast, the liver glycogen declines 
to low levels, accompanied by less marked 
but significant declines in muscle glycocen 
and blood sugar values (47). Ingle 
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showed that muscular weakness develops 
shortly after adrenalectomy and is not cor- 
rected by injections of salt. Injections of 
glucose produced an improvement in the 
work-capacity approximately equivalent to 
that obtained by the injection of cortical 
hormone (30). A close parallelism has been 
shown (25-29, 36) to exist between the state 
of carbohydrate metabolism and the capacity 
of muscle to respond to stimulation. 

Glucose that has been fed can be trans- 
forrned into liver glycogen at essentially a 
normal rate in adrenalectomized animals (2, 
35, 48) ; the hormones of the adrenal cortex are 
not essential for the deposition of glycogen (2, 
48), but they exert an augmenting effect. The 
hormones which affect the deposition of 
glycogen and gluconeogenesis also markedly 
increase the capacity of muscle to respond to 
continued stimulation (36) ; these compounds 
have an atom of oxygen on Cu. 

In adrenalectomized animals the corti- 
costerones cause; (a) an increased rate of 
storage of liver glycogen (4, 5, 6, 48), even 
in fasting animals; (b) an increase in urine 
nitrogen (48) ; (c) a decrease in carbohydrate 
oxidation (63); (d) a decrease in respiratory 
quotient (34, 63); (e) a decrease in glyco- 
genolysis (11, 56); (f) an increase in the rate 
of conversion of keto acids to liver glycogen 
(45, 46); (g) an increase in blood sugar (5, 
63); (h) an increase in the resistance to in- 
sulin (20, 21) ; and (i) an increase in the work- 
capacity of voluntary muscle (34). 

In consideration of the problems involved 
in the patients with Simmonds’ disease some 
of the alterations in carbohydrate metabolism 
in hjqDophysectomized animals are now pre- 
sented. In hjqjophysectomized rats the ad- 
ministration of corticosterone and related 
compounds does not affect the glycogen in the 
muscle unless an extract of the anterior lobe 
of the pituitary gland is also given. There ap- 
pears to be a synergism between the hormones 
of the adrenal cortex and those of the an- 
terior lobe of the pituitary gland; either group 
alone is without effect on muscle glycogen 
(52). The depression of the oxidation of dex- 
trose by corticosterone and related compounds 


is likewise dependent on the secretion of t 
anterior lobe' of the pituitary gland. The a 
ministration of corticosterone and relat 
compounds to hypophysectomized rats 
without effect on the respiratory quotie 
unless an extract of the pituitary gland is al 
injected. 

It is well known that the amount of gluco 
available in the body is important in muse 
lar performance. In patients with Addisor 
disease the supply of glucose tends to 1 
deficient; an adequate ingestion of saltar 
glucose aids in the storage of glucose, hi 
corticosterone assures an adequate amoiii 
of glucose, provided that pituitary hormom 
are also available. In the treatment of the ! 
patients with adrenal insufficiency, a sped: 
effort was made to furnish an adequate su] 
ply of glucose by the frequent ingestion ( 
food. Corticosterone was administered onl 
a few day^s and only in four patients. Thepn 
longed use of corticosterones in the doses nei 
essary is not practical at the present time, bii 
when corticosterones with an oxygen atom o 
Cii are synthesized (36), this therapy w 
presumably produce very favorable results. 

In the meantime the effects of stilbestroloi 
carbohydrate metabolism may be explored 
Janes and Nelson (31) reported that dieth} 
stilbestrol increased the liver glycogen of fast 
ing rats and increased the excretion of nitro 
gen. The blood glucose and muscle glycoget 
were no different from those of the untreatec 
normal animals. It is well known that estro 
gens, particularly diethystilbestrol, 
great enlargement of the adrenal cortex v 
in turn is dependent on the stimulation o 
anterior pituitary. Long (47) 1 

the effects of diethystilbestrol on carbo ) ra^^ 

and protein metabolism were due to ' 
through the pituitary on the adrena cor 

Stilbestrol dipahnitate was given 
days to two patients with Addison s 
each developed anorexia, nausea, an 
weakness. In neither case did the t 
crease the concentration of the bloo S 
Furthermore, insulin tolerance ^ 
ductedbefore and after treatment m on 
revealed no improvement. 
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SUMMARY 

Studies of the effects of various hormones 
‘and allied substances were made in 11 pa 
tients with adrenal insufficiencj , six had 
bimmonds’ disease and five had Addison’s 
disease The main objective was to produce a 
clinical improvement superior to that ob 
tamed with desox) corticosterone acetate 
~ alone, particularly with regard to the pa- 
^ tient’s muscular strength Testosterone pro 
“■pionate, testosterone pellets, methyl tes 
tosterone, androstanediol, and methjl an- 
drostanediol improved the strength, their ef- 
fectiveness decreasing in the order named In 
Addison’s disease, the myosthenic effect was 
slight to moderate, but m Simmonds’ dis- 
ease it tended to be more pronounced How 
ever, particularly m Addison’s disease after 
’ the patient had worked for a few hours he 
a noticed fatigue definitely more than normal 

- The deficiency in the corticosterones is re- 
garded as the probable cause for this fatigue 

' Stilbestrol dipalmitate, given intramuscularly 

- to tao patients with Addison’s disease, pro- 

- duced marked v eakness, anorexia and nausea 

Metabolic studies were conducted m four 
(’patients nith Addison’s disease and m two 
’ with Simmonds’ disease There was a slight 
1 variabiht) in the response Testosterone pro 
pionate, for the most part, caused a retention 
of sodium, chloride, potassium, nitrogen, ere 
’ atine and creatinine, but an increase of 17- 

- ketosteroids Methyl testosterone caused a 
,t retention of sodium, potassium, nitrogen, an 
J increased excretion of creatinine, and no 

change m the 17-ketosteroid excretion An 
drostanediol, given in large doses (80 mg 
daily) to one patient with Addison’s disease, 
; caused a slight retention of sodium and 
chloride, but an increased excretion of potas- 
sium, nitrogen and especially the 17-ketoster- 
uids Methjl androstanediol, given to two 
patients with Addison’s disease, did not 
, ™urkedl> affect the sodium, chloride, potas 
Slum, nitrogen, creatinine, creatine or 17 
hetosteroid excretion 
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liThe Protein-Bound Plasma Iodine in 
'Patients with Thyroid Disease' 

Fi 

. II. The Effect of Thiouracil 


Bertrand E. Lowenstein, M.D.f Maurice 
S'-Brdger, M.D., J. William Hinton, M.D., 
. and Walter G. Lougii, M.D. 

,■!, 

lillV//! Ihe Technical Assistance of Samuel 
•■Member, B.S. 

rTrom the ^Medical Research Laboratory and the 
Thyroid Clinic^ Nevr York Post-Graduate Medical 
i'rSchool and Hospital, Columbia University, Hew York. 

ti^^^iNCE the demonstration by the Mac- 
kenzies (7) that thiourea causes a depres- 
^ sionof thyroid activity in rats, thepossi- 
i bilities of this drug and its derivatives in the 
^^management of hyperthyroidism have re- 
ceived much attention. Astwood (1) first 
reported clinical improvement and a fall in 
the basal metabolic rate of patients treated 
with either thiourea or thiouracil. Thiourea, 
however, has been discarded by many workers 
in favor of the more active and less toxic 
thiouracil. Preliminary reports are now avail- 
able from several sources which indicate that, 
although thiouracil has the ability to cause 
varied and severe reactions, its administra- 
tion to hyperthyroid patients is followed al- 
most invariably by considerable clinical im- 
provement and decrease in the basal meta- 
bolic rate (1, 2, 4, 6, 8-10). Recently it has 
been shown that this drug also reverses the 
biochemical alterations of the thyrotoxic pa- 
tient in a manner similar to the reversal pro- 
duced by lugolization or thyroidectomy (9). 

The mechanism of the action of thiouracil 
has not been clearly established. Since it does 
uot^ abolish the activity of exogenous thy- 
• ^L-". believed that the drug acts by 

inhibiting the synthesis of thyroxin in the 
byroid g land. If this is the case, the protein- 
lion by a grant from the Joaiah Riacy, Jr. Founda- 
* Research Assistant in RIedicine. 


bound plasma iodine (hormonal iodine) may 
be e.xpected to decrease parallel to the fall in 
metabolism. 

MATERIALS AND METHODS 

The plasma concentration of protein-bound 
iodine and the basal heat production were de- 
termined as described previously (5). These 
were performed on patients with hj'perthy- 
roidism who were being treated with thio- 
uracil. The present report embraces 18 conse- 
cutive cases of toxic diffuse goiter in which 
the drug was used for periods ranging from 
eight days to four months. In thirteen cases, 
thiouracil was prescribed for from two to four 
months in order to determine its value in the 
medical management of hyperthyroidism; in 
four cases, it was employed only preopera- 
tively; in one, the drug was withdrawn at the 
end of the third week because of neutropenia. 

The thiouraciP in all cases was adminis- 
tered orally, usually 100 mg. tablets being 
given singly at intervals throughout the day. 
For most patients 100 mg. every six hours 
(400 mg. per day) was an adequate initial 
dose, although occasionally 100 mg. every 
four hours (600 mg. per day) was given. In 
five to eight days, this initial dose was re- 
duced to 100 mg. every eight hours (300 mg. 

’ We are grateful to Dr. B \V. Carey and to Dr. 
Stanton Hardy of the Lederle Laboratories for a generous 
supply of 100 mg. tablets of 2-thiouracil (“Deracil”). 


181 


1S2 


B. E. LOWENSTEIN, IM. BRUGER, J. W. HINTON, W. G. LOUGH 


Vohr-' 


g 

e 

s 



Fig. 1. The labonlo- 
course of eight patients treatf 
with thiouracil is illustratctli 
the above figure. The solid li- 
represents the protein-boa: 
plasma iodine in micrcgijr 
per 100 cc. of plasma and t! 
dotted line shows the bi=: 
heat production in calories p 
square meter per hour. 


Table I. The Effects of Thiouracil on the Protein-Bound Iodine, Basal Heat Production and Plasha CHOLEsrriiOi. 

IN 18 Patients ivith Toxic Diffuse Goiter 



Initial | 

1 Thiouracil Treatment 1 

1 

1 Final 


Case 

Num- 

ber 

Plasma 

iodine 

gamma 

% 

Basal heat 
.production 
cal/sq.M./hr 

calc. det. 

B.M.R. 

% 

Plasma 
choles- 
terol 
mg. % 

Initial 
dose 
mg. /day 

Days 

treated 

Main- 

tenance 

dose 

mg./day 

Plasma 
iodine 
gamma • 
% 

Basal heat 
produetion 
cal/sq.M./hr 

calc. det. 

B.M.R. 

% 

Plasma 
choles- 
terol 
mg. % 

Renuits 

1 

10.5 

52.7 

52.5 

-pSO 

168 

600 

8 

1 

7.0 

42.5 

41.5 

+ 18 

184 

Thyroidecton.yonW<^'j 

2 

7.4 

44.7 

45.4 

-t-22 

177 

400 

10 

! 

6.0 

39.9 

40.0 

0 

236 


3 

17.7 

64.5 

65.3 

-t-62 

90 

400 

12 



7.0 

42.5 

43.1 

+ 9 

198 

Thyroidectomj m 

Thyroidectomy on 111“+ 

Lugol’s soltl"’”.,'" CJrf , 
before thiourad 

4 

12.8- 

57.0 

56.1 

-i-40 

no 

600 

10 

— 

6.1 

40.3 

42.0 

+ 5 

190 

s 

7.2 

44.0 

41.6 

+ 16 

160 

600 

24 

— 

5.3 

37.9 

37.0 

+ 3 

254 

change o 

Thiouracil 

24th day on acc‘>’“' „ 
4050 (P 3lSi) O'’ 















blood count. 

. 6 

11.6 

55.6 

55.4 

-1-29 

134 

600 

118 

200 

6.8 

42.7 

42.5 

- 1 

284 


7 

9.1 

49.3 

49.9 

-1-29 

100 

600 

124 

200 

6.0 

39.9 

40.0 

+ 4 

202 


8 

14.0 

59.2 

62.5 

-1-63 

120 

600 

122 

200 

6.7 

42.5 

42.2 

+10 

190 


9 

8.4 

47.5 

48.5 

4*35 

200 

400 

91 

200 

5.7 

38.8 

40.7 

+ 14 

192 


10 

11 

8.0 

8.3 

46.4 

47.7 

46.4 

48.1 

-1-25 

-1-28 

215 

142 

400 

400 

96 

88 

200 

200 

5.7 

6.1 

38.8 

40.3 

38.0 

40.0 

+ 2 
+ 6 

198 

156 

Persistent =" 

120 /m.n.with^ br' 
exertion. HaO 















disease. 

12 

7.8 

45.8 

45.3 

-f26 

170 

400 

80 

100 

4.3 

32.4 

33.6 

- 6 

300 

toxicosis on 

hntv;^sv.'t]\oni0or 

13 

9.0 

49.2 

54.-1 

-P41 

164 

400 

73 

100 

5.3 

37.9 

41.8 

+ 9 

326 

14 

6.5 

41.8 

40.0 

+21 

146 

400 

' 69 

100 

4.9 

35.3 

35.1 

+ 6 

268 

15 

11.0 

53.8 

53.5 

+63 

96 

j 

400 

70 

200 

5.0 

35.8 

34.9 

+ 8 

200 

16 

10.0 

51.5 

51.5 

+29 

no 

400 

60 

100 

6.1 

40.3 

40.5 

+ 1 

288 

thyroidism 

17 

8.4 

47.5 

46.9 

+22 

— 

400 

60 

100 

5.6 

38.3 

38.5 

0 

■ 

18 

9.1 

49.3 

47.5 

+22 

188 

400 

56 

100 

4.0 

30.7 

30.4 

—22 
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per day) and within two weeks this was again 
decreased to 50 or 100 mg. every' 12 hours 
[100-200 mg. per day). Urinalyses, blood 
;ounts and basal metabolisms were done at 
veekly intervals. Vitamin B complex, Le- 
ierle (3 capsules a day), and ascorbic acid 
[200 mg. a day') were prescribed simultane- 
)usly. Cases 7 through 18 also received 250 
inits of “folic acid” (grass juice concentrate)'* 
)cr day. 

When thiouracil was used preoperatively, 
hyroidectomy was performed 8 to 12 days 
ifter instituting treatment with the drug. On 
his regime, the basal metabolism was at or 
rear normal levels at the time of operation. 
Ifo severe technical difficulties (J.W.H.) were 
^countered during surgery'. 

RESULTS AND DISCUSSION 
The results are summarized in the accom- 
janying table and some representative cases 
ire graphed in the figure. Within 4 to 7 days 
liter the beginning of treatment, the protein- 
lound plasma iodine usually had begun to 
hop toward normal levels. In most cases, the 
odine had reached the normal range within 
;wo weeks. The basal heat production fell 
nore slowly, seldom declining within a week 
liter the institution of treatment. However, 
)y the end of the second week the basal 
leat production had also decreased to ap- 
iro.ximately normal levels. The basal heat 
iroduction could be calculated from the 
dasma protein-bound iodine concentration 
‘Sing the equation BHP=52.3 log (I)— 0.8 
alories per square meter per hour, previ- 
lusly shown to be accurate for patients ivith 
hyroid disease and after lugolization or thy- 
nidectomy (5). This calculation yielded ac- 
hate results both before treatment and 
Iter the thiouracil had caused the blood io- 
ine and the basal heat production to reach 
steady state. The mathematical correlation, 
iM'ever, was inaccurate in the period during 
ich the metabolic rate and the iodine con- 
.wtration were declining. These results agree 
V-ir ®®***^'^^* with those obtained by 
and Bissel (10) who found a decline 

> material t\as furnished through the courtesy of 
/ Assodates, Englewood. N. J. 


in the plasma iodine concentration of thio- 
uracil treated patients. These workers, how- 
ever, made no attempt to correlate the plas- 
ma iodine with the basal metabolic rate. 

These results are entirely compatible with 
the assumption that thiouracil interferes with 
the synthesis of thyroxin. In this case, one 
would expect exactly what was found: the 
first detectable effect of the drug is a fall in 
the circulating thyroid hormone as measured 
by' the protein-bound plasma iodine. Later, 
the basal heat production also declines as the 
thyroid hormone available to the body de- 
creases. 

It should be mentioned that no patient in 
this series shoived any change in the size of 
the thyroid gland or in the degree of exoph- 
thalmos following thiouracil administration. 
As y'et, thiouracil has not been discontinued 
in any of the long-term treated patients in 
order to see if persistent remission of the hy- 
perthyroidism could be obtained as recently 
described by Astwood (2). 

SUMMARY 

Thiouracil (when administered to 18 pa- 
tients with hy'perthyroidism) caused a reduc- 
tion in the basal heat production and in the 
protein-bound iodine of the plasma. 

After these changes have been produced, 
the relationship previously demonstrated (5) 
between plasma iodine concentration and 
basal heat production was found to be en- 
tirely' valid. 
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Premature Sexual Precocity in 
a Y oung Girl 

Karl John Karnaky, M.D. 

From the Menstrual Disorder Clinic, Jeferson 
Davis Hospital, Research Division, and Baylor 
Medical School, Houston, Texas. 


■JONREMATURE sexual precocity is not rare. 

—^In the case reported here, daily gonado- 
tropic, estrogenic, androgenic (17-keto- 
steroids) and progestin metabolic products 
(sodium pregnanediol complex) assays were 
made almost every day for 50 days. This 
child apparently was endocrinologically a 
normal adult female, but in age a child. 

CASE FINDINGS 

R.J., a girl 4 years and 11 months of age, 
was brought to the author’s office because of 
precocious menstruation and abnormally 
rapid growth. She was born February 21, 
1935, as shown by the birth certificate; de- 
livery was normal. She weighed 9| pounds at 
birth and 17 pounds at two months. 

The father of the patient was 32 years old, 
weighed 128 pounds and was 5 feet and 8 
inches tall. The mother was 28 )i"ears old, 
weighed 173 pounds and was 5 feet and 5 
inches tall. The mother’s menstrual periods 
began at the age of 12 years. The patient had 
one sister, 10 years old, apparently normal. 

The patient’s weight was 72 pounds and 
her height was 4 feet and 5| inches. The pulse 
rate was 104; heart sounds were normal. The 
respiration rate was 20 per minute; there 
were no rales. The circumference of the head 
at the brow was 22 inches; chest, 27.7 inches; 
abdomen at umbilicus, 26.1 inches; hip at 
trochanter, 20.1 inches; span, 57.6 inches; 
height, trochanter to floor, 30.1 inches; 
trochanter to top of head, 33.5 inches. Pelvic 
measurements were; anterior superior spine, 
19.5 cm.; intercrestal, 23 cm.; external ob- 
lique (right and left), 19 cm.; transverse out- 
let, 8 cm. 


The hair was short, and was dark brown 
color. The eyes were normal. All of the d 
ciduous teeth were present. The skull w. 
rather large, the neck normal. The body w; 
well developed generally. The breasts wc 
large, measuring 6 cm. in diameter, and ti 
fatty-glandular tissue was 3 to 4 cm. deej 
The nipples were well developed, pink an 
inverted. The abdomen was normal e.ire| 
that its skin was somewhat scaly and showc 
some old scars from a skin infection (sec Fi; 
1 ). 

The external genitalia showed a scan! 
growth of pubic hair. There was no axillat 
hair. The vaginal orifice admitted one nngi 
with difficulty. There was no unusual i 
velopment of the labia. The mucosa wassira 
lar to that of the normal adult (see fig. )■ 

Rectal examination revealed an apparen _ 
normal cervix and uterus. The pF^ ® ^ 
cervical secretion was 7.4 and of the vagin^ 
secretion, 4.0. There was a questiona e® 
felt in the right adnexa, but none in t J 
There was no menstrual flow at the i® 


the examination. , , 

The mother stated that the baby s 
were unusually large at birth. S e no 
that the baby at two years of age . 
larger than other children n-.ej 

than her first child at this age. - 
to be precocious mentally, althoug ^ , 

to play with dolls and her attitu* H',, 

both boys and girls was the same a 


other children. , fo,' 

' In the fall of 1938, when the child ^ 
years old, the mother noticed t a 
vaginal bleeding. This occurred aga , 
an interval of 30 days, lasting on } 
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Tig i The torso of patient R J 
1 IG 2 The perineum of patient R J 
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On January 11, 1940, the patient began to 
have a profuse flow which lasted six days and 
was not accompanied by pain. 

She was hospitalized on February 5, 1940, 
Examination showed the cardio-vascular and 
gastro-intestinal systems to be normal. The 
breasts were large and the body generally was 
well developed. 

The findings of psychological tests rnade 
on February 9, 1940, were: chronological age, 
5 years; Stanford-Binet mental age, 5 years; 
Stanford-Binet intelligence quotient, 100; 
Goodenough mental age, 5 years 9 months; 
Goodenough intelligence quotient, 115. 

These findings 3 deld a tentative rating of 
average intelligence. There is some suggestion 
that, with complete cooperation, the patient 
might have been able to rate some points 
higher. She succeeded at the six year level 
in some tests, such as the vocabulary test. 
The examiner estimated that a maximal raG 
ing on the patient, as to general intelligence, 
would be represented by an I.Q. of 109, indh 
eating a classification of average intelligence. 
The quality of her responses does not suggest 
superior ability. 


PROGRF.SS 

The child remained in the pediatric ward 
for 83 days. Her only illness was an impetigo 
with a slight elevation of temperature. 

A twenty-four hour urine specimen was 
collected, and pituitary and estrogenic hor- 
mones were determined bj'^ the author and 
also b}'^ Dr. W. K. Cuyler of Duke Hospital, 
Durham, N. C. 

An exploratory laparotomy was performed 
by the author on March 26, 1940. Upon open- 
ing the abdomen it was seen that the ovaries, 
tubes, and uterus were adult in size and ap- 
pearance. The uterus measured approxi- 
mately 5.5 by 3 cm. and was pearly white in 
color. Both ovaries were sectioned length- 
wise and throughout the stroma were many 
small yellowish bodies. Eight of these were 
removed. Also, a section of about f of each 
ovary was removed for further stud 3 ^ A bi- 
opsy of the left breast was done by Dr. R. C. 
Patrick. She recovered from the operation 
uneventfully. 


The child began to bleed exactly 18 hoiirs 
after being operated upon and bled for 
hours. Then, on June 8 she bled again fori 
hours. This was more of a spotting than 
regular flow. During this flow the pH of tf 
vaginal secretion was 7.3, and 12 hours afli 
the flow stopped it was 4.5. The pH of tf 
vaginal fluid was determined almost evei 
day, and it varied from pH 3.8 to 1.6, 

She was seen in the author’s office at ii 
tervals of from six weeks to six months afti 
dismissal from the hospital. The last vis 
was April 19, 1945. 


ASSAYS 


Urine specimens were received daily a 
Duke University’' from February 16, 1910 1 


April 5, 1940. 

I. Sodium Pregnanediol Complex (progesti 
metabolic product) : The total daily e.\'crefio 
before operation was 122 mg. The meltin 
point was 240 degrees centigrade. The avci 
age total daily excretion after operation na 
19 mg. (no melting point; 46 determinations 

II. 17 -Kef osier oids (androgenic metaboli 
products) : The daily average value of h 
ketosteroids before operation was 29 i.t 
and the daily’’ average after operation nas 
i.u. (49 determinations). 

III. Urinary Estrogenic and Goiiadolropi 
Values (per 24 hour period ) : 


Date 


Estrogen 
Values 
Rat Units 


Gonadotropic 
Values 
Rat Units 


2-1640 

54 

2-1740 

46 

2-1840 


2-2040 

30 

2-2140 

30 

2-2240 


3 - 3-40 

38 

3 - 440 

12 

3 - 1340 ' 

11 

3-1440 

15 

3 - 24-40 


3-2540 

35 

3-2640 

49 

3-3740 

32 

3-2840 

' 14 

4 - 240 

5 

4 - 340 

9 

4 - 440 



7.3 

7.3 

3.0 


3.0 


peh' 

In our own endocrine ° .fd 

ruary 6, 1940, the estrogen assay s 
rat units per 24 hours, and was neg 
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Situitar)’ gonadotropin. On February 9, 1940, 
'he assay showed 20 rat units of estrogens, 
'tnd again was negative for pituitary gonado- 
f.ropiif. Dr. A. E. RakofI of Philadelphia 
’*ound 3 to 6 mouse units of estrogen per 100 
’ -x. of blood. The e.xtraction of estrogen was 

■ )erformed in our laboratory by the method 
'of Kurzrok (1). 

ROENTGENOGRAPHIC STUDIES 

■■ Roentgenograms of the skull showed it to 
oe characteristic of a child of about 12 years 
)f age. The thymus was not enlarged; the 
Jones of the hands and forearm had the ap- 
jearance of those of a child about 10 years 
,if age; the epiphyses 6f the knees and ankles 
..ihowed the amount of union expected in a 
' :hild of about 15 years of age; the teeth were 
^ ihose of a child of four years and eleven 
'■nonths; the skiodan technique revealed the 
uterus to be larger than normal. The tubes 
; ivere patent. In the intravenous urogram the 
' iidneys appeared normal in size, shape and 
.‘position. 

■■ OTHER LABORATORY TESTS 

The sedimentation rate was 18 mm. in one 
jhour; the erythrocyte count was normal; the 
serum chloride, sugar, total non-protein ni- 
trogen, creatinin, urea nitrogen, uric acid, 

■ and the glucose tolerance were all normal. 
The blood cholesterol was normal. The urine 
.was normal. 

' SURGICAL PATHOLOGY 

Endometrial biopsies were taken on Feb- 
ruary 7, 1940, September 6, 1940 and Decem- 
ber 16, 1940. Two showed a normal prolifera- 
tive stage of the endometrium and one was 
sugpstive of secretory endometrium. A 
'’aginal biopsy showed an adult tjqje of 
mucosa. 

Specimen Obtained at Operation, March 26, 
Wo. “Microscopic: (1) Sections of endo- 
metrium show small glands, the epithelium 
w which in a few places presents early pro- 
l erative changes. A few of the epithelial 
cells show vacuoles at the base and the nu- 
' pushed toward the center of the gland, 
e stroma is dense and normal throughout. 


(2) Sections of right ovary show numerous 
immature nonripening ova lying in the usual 
ovarian fibromuscular tissue. I can find no 
evidence of ripening follicles and no corpora 
hemorrhagica or corpora lutea. Iron stains 
fail to reveal any evidence of pigment such as 
should be present. (3) Sections from the left 
ovary are similar to those on the right. (4) 
Section of left breast present small glands, a 
few of which are dilated and are lined by 
flattened glandular epithelium. The glands 
are lying in a heavy connective tissue matrix 
similar to that of the young breast before 
puberty, yet the glands are of a more adult 
type. There is no evidence of proliferation of 
the glandular epithelium such as a secretion 
of the breast would give, but I feel that there 
is sufficient evidence here to indicate that the 
breast is abnormal for a child of this age and 
is much more mature than one would e.\-pect. 
(5) Section of a small nodule found in the left 
broad ligament shows a thin capsule within 
which are multiple large cuboidal cells with 
vacuolated cytoplasm and large central nu- 
clei which are deeply stained and round. 
These cells resemble the cortical cells of the 
adrenal gland and are evidently an adrenal 
rest. (6) Section of a cyst taken from the left 
Fallopian tube shows the lining to be com- 
posed of epithelioid cells, but in the opinion 
of the writer these are endothelial cells taking 
on the process of secretion. The wall is loose 
connective tissue and I believe this can be 
classified as a peritoneal inclusion cyst. 

“Diagnosis: endometrium, partly in rest- 
ing, partly in very early proliferative stage; 
normal ovary; adrenal rest; peritoneal in- 
clusion cyst.” 

COMltENTS 

A case of premature sexual precocity in a 
girl age 4 years and 11 months is presented 
with the data of numerous hormonal assays 
performed upon her urine and blood. There 
were 17 assays of estrogenic hormone, 7 of 
gonadotropin, 46 of the 17-ketosteroids (an- 
drogenic metabolic products. The values ob- 
tained were approximately those found in a 
normal adult woman. 

The appearance of the vaginal mucosa and 
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the values of vaginal hydrogen ion concentra- 
tion were those of an adult woman. 

The ovaries, Fallopian tubes, uterus, cervix 
and vagina were also those of a normal adult 
female. 

Both ovaries showed throughout many yel- 
low bodies (believed to be adrenal rests) and 
similar bodies were scattered over the ante- 
rior and posterior peritoneal surfaces of the 
uterus and both broad ligaments. The pelvic 
peritoneum was studded here and there with 
these minute yellow raised areas. This case 
may represent an example of adrenal rests 
causing feminization instead of the usual mas- 
cu} 2 ni 2 athn, as described bj'’ Novak. Both 
Dr. Erickson of the Department of Pathology 
of Duke University and Dr. Donald Hender- 
son of the Department of Pathology of Jef- 
ferson Davis Hospital diagnosed these yellow 
bodies as adrenal rests. 

SUMMARY 

The case is reported of a girl, aged four 
years and eleven months, who had approxi- 
mately the genital development of an adult 
woman. The personality and intelligence 
were appropriate to the chronological age. 


The urinary estrogen ranged between 5 ar; 
54 rat units per 24 hours. Gonadotropin val 
ues varied from 5 to 7.5 rat units. 

At operation numerous cell agglomeration; 
were found within the ovary and studding ll;; 
peritoneum. These upon microscopic stid\ 
were diagnosed as adrenal rests. 

The case apparently adds one more to th 
list of published instances of feminization 
from functioning adrenal rests in ovaries. 
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[Improved forms of insulin 

'r-' 

HE GREAT facts forcvcr foremost in the 
minds of those who treat patients with 
diabetes are that insulin is easily avail- 
ble almost everywhere and that with its proper 
se death from diabetes need not occur and 
^ ormal health and vigor are possible. The ma- 
'^rity of students of the disease are agreed that 
he more nearly normal the blood glucose values 
^ ' re throughout the day, the greater are the 
hances to keep the diabetic patient in an op- 
~7inial state ‘of well-being. Regular insulin caused 
ji'dde fluctuations in blood glucose levels and 
i^,equired multiple injections. Therefore, various 
.^lowly acting types of insulin were tried, and 
_,j-’irotamine-zinc insulin has emerged as the most 
fidely used form for maintenance therapy. It 
r'vas hoped that a single injection daily of pro- 
iV 'amine-zinc insulin would suffice to establish 
;ood control in the great majority of cases. 

“t; This hope has not been realized. Only the 
, ; nilder cases (usually those requiring forty units 
less daily) can be well regulated with pro- 
amine-zinc insulin alone. The present market 
oriu of protamine-zinc insulin is entirely a pre- 
ipitate which is slowly absorbed over a period 
if twenty-four hours or more. In mild cases, in 
vhich the rise in blood sugar after meals is not 
[feat, such an insulin may prevent hypergly- 
■emia during the day as well as during the 
nght. In severe cases, however, it is usually 
^ot possible to give enough protamine-zinc in- 
<u!in to control the blood sugar rise after food 
ntake without causing nocturnal hypogly- 
emia. Such hypoglycemia does not occur “be- 
Ause protamine-zinc insulin acts strongest at 
^'gbt,” (an over-worked and inaccurate cliche), 
lut because of the failure to take food at regular 
Rtervals during the night. If the patient ate 
egularly every four hours day and night pro- 
amine-zinc insulin, because of its slow, con- 
tanl activity, should prove ideal. 

_ or practical purposes a compromise or com- 
>med form of insulin therapy is often very satis- 
actory: two separate injections are given each 
aormng, one of protamine zinc insulin (P.Z.I.) 
■na one of regular insulin (R.I.). Usually the 
•fnount of p .Z.I. needed is about three times as 


large as the dose of R.I. required and the pa- 
tients receive P.Z.I. forty-five units and R.I. 
fifteen units, or P.Z.I. sixty units and R.I. 
twenty units, etc. Although this is probably the 
best plan which is possible with the present 
market forms of insulin for patients with severe 
diabetes, it is far from ideal. Two injections 
daily are necessary, and patients often become 
confused with the two different types of insulin 
and two different sized doses. 

Efforts to devise an insulin w'hich, with a 
single injection daily, would establish good 
regulation in severe as well as mild cases have 
taken several direction.^: (1) proteins other 
than protamine, such as globin and histone, 
have been combined with insulin; (2) pro- 
tamine-zinc insulin has been modified by vary- 
ing its protamine and zinc content, and by 
changing the pH. 

Histone-zinc insulin and globin-zinc insulin 
have been rather thoroughly studied. Neither of 
these modifications has given both the rapid 
effect and the prolonged activity desired. Modi- 
fications of protamine-zinc insulin containing 
only a half or a third as much protamine as 
market protamine-zinc insulin have given the 
most encouraging results. Two types of insulin 
with such lower protamine content have been 
suggested: (1) a biphasic insulin containing 
about Uventy-five per cent of the hormone in 
quickly absorbable form, and seventy-five per 
cent in precipitated slowly absorbable form — 
this has been designated M.P.Z. insulin by 
MacBryde (4, 5); and (2) a monophasic insulin 
in which all of the hormone is precipitated. The 
precipitate, however, is saturated with insulin 
and there is no excess protamine, so that the 
hormone is more quickly released than from 
standard P.Z.I., which contains a large excess 
of unsaturated protamine. This is essentially 
the product obtained by mixing crystalline 
insulin with P.Z.I. in the proportion of 2:1, as 
suggested by Colwell (1). 

There have been several comparative clinical 
studies of the suggested new insulins. Peck (6) 
obtained good results both wdth the modified 
protamine-zinc (M.P.Z.) insulin and with a 2:1 
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crystalline-P.Z.I. mixture, the comparative fig- 
ures being somewhat better with .the former. 
Del Fierro and Sevringhaus (2) established good 
control in fifteen of seventeen cases with M.P.Z. 
insulin and found it superior to P.Z.I., globin- 
zinc insulin or mixtures. MacBryde and Reiss 
(3) compared M.P.Z. insulin with the 2:1 mix- 
ture in a series of ten severe cases and reported 
better twenty-four hour blood sugar curves in 
every case with the M.P.Z. insulin; the control 
with M.P.Z. insulin excelled that obtainable 
with globin-zinc insulin in 17 of 20 cases. 

At the present time evidence seems to indi- 
cate that protamine-zinc insulin, modified by a 
considerable reduction in its protamine content, 
will in one of its forms prove to be the preferable 
insulin for maintenance therapy. Whether the 
type which seems to give the best results clini- 
cally (M.P.Z. insulin, containing both rapidly 
absorbable and slowly absorbable components) 
will prove sufficiently stable remains to be 
demonstrated. It would seem logical that a bi- 
phasic insulin could best control both the hyper- 
glycemia following meals and the constant 


glycogenolysis demanding a small but stead 

supply of insulin every hour of the day ar) 

night. 

C. U. 
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ON MENSTRUATION 

I '^ROM the point of view of pathology, men- 
I struationis a disease. No other “normal” 
function, with the presumed exception of 
labor and delivery, involves edema, leucocytic 
infiltration, ischemia from arteriolar spasm, 
capillary and arterial rupture and sloughing of 
tissue. The menstrual discharge resembles the 
blood found after death from overwhelmipig 
shock or pregnancy toxemia. From the point of 
view of pathologic physiology, no other “nor- 
mal” process except the termination of preg- 
nancy involves such rapid and large shifts in 
water metabolism, in creatinine excretion and 
in serum diastase and changes in systemic vas- 
cular physiology slightly suggestive of shock. 
No other “normal” episode except the onset of 
lactation is accompanied by such a rapid and 
often striking, though fortunately usually 
short-lived, disturbance in personality. Further- 
more, the skin eruptions, sore breasts, head- 
aches, backaches, thigh-aches, cramps, nasal 
congestion, dizziness, chilly sensations, abdomi- 
nal discomfort and change in activity of bowel 
and bladder all bespeak a pathological phe- 
nomenon. 


The Greeks were indeed correct in assodatins 
hysteria with the uterus, for neither the raen^ 
strual molimina nor such marked evidence c 
disturbed physiology have been observe 
absence. Though objective information 
scant, the subjective molimina are also mi 
absent in patients with estrogen-induce o 
ing, cyclic bleeding from a proliferate 
metrium or functional flowing from a pm ’ 


ated endometrium. . 

According to available 
post-ovulatory menstruation is a 
shedding of the endometrium; whereas 
from an estrogen-stimulated, prolifera i' 
metrium is focal, there being far 
down of tissue. The debris of secre or) 
metrium, separated from the •(, (jl 

charge, has been found extreme y 
Late secretory, premenstrual en o 
fresh from the operating room, gro“ 
jected in saline suspension . end 

has been found toxic. (2). 
metrium, even with hyperplasia, is ^ 
Thus it appears that the regression ^ 
tory endometrium is accompanie j 
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jolic change which yields a toxin. This toxin 
sthe likely final cause of menstruation through 
rascular corrosion. It is suggested that men- 
itruation and shock have much in common, 
30 th locally and sj'stemically. Spontaneous dc- 
jridement relieves the menstrual toxemia just 
IS surgical debridement ameliorates that of 
;raumatic shock. 

The above considerations indicate that, in 
iddition to the hormonal component involved 
n the menstrual phenomenon, there is another 
:omponent, related to the change in endo- 
metrial metabolism. What other purpose can 
this other component serve besides relieving 
the uterus of a tissue unrequited by the receipt 
)f a fertilized ovum, since there are systemic as 
nell as local reactions to it? 

The urinary FSH is increased just before or 
It the start of menstruation. The premenstrual 
ingorgement of the breasts ma)' be interpreted 
IS reflecting pituitary lactogenic activity. The 
hop in serum diastase at this time can be 
ihought of as evidence of increased adrenocor- 
dcal activity, thus intimating a rise in the out- 
lut of adrenocorticotrophic hormone. The pre- 
menstiual retention of water invites the idea 
that stimulation of the posterior lobe has oc- 
turred. 

It seems hardly possible that these suggested 
svidences of menstrual hypophyseal activity 
tould be due to nothing more than regression 
of the corpus luteum. The very fact that nor- 


mal corpora lutea have been observed in pa- 
tients whose wombs have been removed and in 
whom molimina are absent confirms this con- 
clusion. Furthermore, any cyclic pituitary- 
ovarian interaction in these patients has not 
yet been shown. Actually, patients with a tiny 
amount of endometrium left after supracervical 
hysterectomy are likely to have “aperiodic” 
staining. 

Can it be that the to.xemia of menstruation, 
resulting from the regression and disintegra- 
tion of secretory endometrium, is in primates a 
necessary supplement to regression of the cor- 
pus luteum for adequate cyclic hypophyseal 
stimulation? If, so, the induction of cyclic 
post-ovulatory-like bleeding is to be recom- 
mended for patients with functional disturb- 
ances, n'c., amenorrhea, abnormal bleeding and 
irregular cycles, in which “normal” (sic) hy- 
pophyseal stimulation is desirable. 

On the basis of the above considerations, it 
would seem desirable, even urgent, to have 
available ampules containing 10, IS, 20 and 25 
milligrams of progesterone, at a cost that would 
not unduly restrict their use. 

George V. Smith 
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ASSOCIATION NOTICE 


The Association for the Study of Internal 
Secretions has just announced that the award 
furnished by E. R. Squibb and Sons has been 
given to Dr. E. C. Kendall and that the award 
furnished by Ciba Pharmaceutical Products 
Inc. has been given to Dr. Jane Anne Russell 
(Mrs. A. E. Wilhelmi). 

The Squibb Award to Dr. Kendall, was based 
on his fundamental contributions to endocrin- 
ology, in particular the isolation of thyroxine 
from the thyroid gland and his recent observa- 
tions on the fractionation and functions of 
active principles of the adrenal cortex. Dr. 
Kendall ip professor of biochemistry in the 
Graduate School, Mayo Foundation, Univers- 
ity of Minnesota. He received the degree of 
Bachelor of Science from Columbia University 
in 1908 and the degree of Doctor of Philosophy 
from the same institution in 1910. He then held 
various fellowships until he became affiliated 
with the Mayo Clinic in 1914. He was given the 


honorary degree of Doctor of Science by iS 
University of Cincinnati in 1923, and vi' 
president of the Association for the Study c' 
Internal Secretions in 1930. 

The Ciba Award was made to Dr. 
because of her fundamental observations on lb 
role of the anterior pituitary, adrenal and tb- 
roid glands in the absorption and utilization ci 
sugars and starches. Dr. Russell is an instructo: 
in physiological chemistry at Yale Universil} 
School of Medicine. She received the degree oi 
Bachelor of Arts from the University of Cali- 
fornia in 1932 and the degree of Doctor oi 
Philosophy from the same institution in 1931. 
She has held various fellowships, the most io'- 
portant of which are the Porter Fellowship d 
the American Physiological Society, a Nationf 
Research Council fellowship in medicine anj 
the Sterling Fellowship in the Department ol 
Physiological Chemistry at Yale University. 
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RAu Triana, Juan, D. Arguelles Cassals, 
0. Romero Jordan and A. Bulle Merry 
Xanthoma diabeticorum and gigantism- 
acromegalia syndrome. Vida nneva 53, 274. 
1944. 

Report of a case of xanthoma diabeticorum 
a white girl, fifteen years of age, presenting 
so manifestations of diabetes mellitus and a 
gantism-acroroegalia syndrome. The xan- 
loma was considered a secondary manifesta- 
on of the hyperlipemia, which in turn is a com- 
ication of diabetes. 

The case is interesting for the following rea- 
ms: Xanthoma diabeticorum is a rare disease 
31 cases in the literature, in 1941), Xanthoma 
abeticorum is rare in women. For each female 
ise there are seven male cases. The association 
the gigantism-acromegalia syndrome gives 
‘eat importance to the pituitary factor in the 
io-pathogenesis of the disease. 

The evolution of the case (the skin lesions 
ere cured with a fat-free diet and injections of 
isulin) is characteristic of the disease and 
•rves to confirm the diagnosis in an evident 
lanner.—Coitr/wy Diabetes Abstracts. 

[addow, a,, J. M. Watkinson, E. Paterson, 
and P. c. Roller 

Influence of synthetic estrogens upon ad- 
vanced malignant disease. Bril. Med. J. 2: 
393. Sept. 23, 1944. 

Seventy-three cases of advanced cancer re- 
vived treatment with the synthetic estrogens 
nphenylchlorethylene, triphenylmethylethyl- 
or stilbestrol. Of 22 cases of late malignant 
iisease of the breast treated with triphenyl- 
lorethylene (usually in doses of 3 to 6 gm. 
jcr day over a period of several months), 10 
owed a significant although temporary re- 
^rdation, or even partial regression, of the 
utnor. No evidence was obtained to suggest 


that the drug will prevent the development of 
metastases. The initial effect of treatment in 
these cases passed off comparatively rapidly, 
and only one has shown prolonged arrest, the 
ultimate course of the disease being in no way 
altered in the remainder. The degree of re- 
tardation was less than could be expected from 
local palliative x-irradiation. Of 30 cases of ad 
vanced malignant disease other than cancer of 
the breast (including carcinomata of the skin, 
maxillary antrum, urinary bladder, ovary, rec- 
tum, and testis with reticuloendothelial growths 
and leukemia), and similarly treated with tri- 
phcnylmethylethylene, only 2 (carcinoma of 
the bladder, carcinoma of the prostate) showed 
undoubted partial regression of the tumor. Of 
14 cases of carcinoma of the breast treated with 
stilbestrol (average of 300-600 mg. by intra- 
muscular injection or by mouth over a period of 
several months), 5 showed alterations in the 
growth and behavior of the tumor similar in 
nature to those produced by triphenylchlo- 
rethylene. Serial biopsies in a few cases with a 
marked clinical response showed histological 
alterations (diminution of mitosis rate, varia- 
tions of staining behavior, and necrotic 
changes) of a type not resembling the changes 
following X'irradiation. The secondary signs of 
drug action included nausea, pigmentation of 
the mammary areola, mastitis in the male, 
uterine bleeding, and edema of the lower ex- 
tremities, One or more ofsuch changes occurred 
with special frequency in cases showing some 
degree of tumor regression. Several of these 
cases also manifested improved appetite, gain in 
weight, and diminution of pain. — R.B.G. 

Hertig, a. T., and R. G. Li\tngstone 

Spontaneous, threatened and habitual abor- 
tion; their pathogenesis and treatment. New 
Eng. Med. J. 230: 797. June 29, 1944. 
Threatened abortion occurs in at least 16 per 
cent of all pregnancies. Spontaneous abortion 
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occurs in approximately 10 per cent of all preg-- 
nancies. Approximately 40 per cent of 
threatened abortions do not abort regardless 
of the treatment employed. Approximately 60 
per cent of threatened abortions abort if un- 
treated. On the basis of a series of 1000 cases 
examined embr 3 '-ologically and pathologically, 
approximately one-third of spontaneous abor- 
tions are theoretically capable of being salvaged 
at the time the patient is first seen by the physi- 
cian. In view of the three preceding conclusion, 
approximately 60 per cent of threatened abor-- 
tions under adequate treatment may fail to 
abort. Threatened abortion should be treated 
b)f some potent corpus luteum preparation or, if 
estrogens are demonstrably low, by the admin-- 
istration oi these substances. These hormones 
should be supplemented by vitamins E, C and 
K and thyroid, in conjunction with a program 
of so-called “nutritional adequacy.” Habitual 
abortion should be treated in the same manner 
as is recommended for threatened abortion, ex- 
cept that treatment should begin prior to or co- 
incident with conception. — R.B.G. 

Jacobson, P. 

The psycho-endocrine origin and therapy of 
recurrent spontaneous hemorrhage. Virginia' 
Med. Monthly 72; 73. 1945. 

Estrogen by injection produced hemostasis 
in 49 patients with various types of hemorrhage, 
as epistaxis, from gastric ulcer, tonsillar fossae, 
or in idiopathic hematuria. Doses of 2000 to 
5000 units were administered to children and 
adolescents, and 10,000 units to adults. Epis- 
tasis occurred in from one-half to three hours- 
The author believes that patients with spon- 
taneous hemorrhage suffer from emotional hj^- 
pertension, and estrogen may serve to affect 
the mental condition, rather than by acting 
directly as a hemostatic. — Courtesy R. J- 
Main. 

Meaker, S. R., C. H. Lawrence, and S. N- 
VOSE 


typical clinical case of involuntary steri':; 
several of these factors may be present, ad 
they are usually divided between the husba" 
and the wife. This paper discusses the metki. 
of complete diagnostic study prerequisite t- 
any well organized plan of treatment.— ABt. 

Prescott, F., and M. Basden 

Inhibition of lactation by hexestrol dipr- 
pionate. Brit. Med. J. 2: 428. Sept. 30, 19b 

A single intramuscular injection of 12.5 mr 
of hexestrol dipropionate inhibited lactath 
in 66 per cent of a series of 44 mothers shortl, 
after childbirth. When given within the fin! 
three days of delivery lactation did not occur, 
21^-4 'Kwrt; Tit, ■a’lgTi?, t-i h’ctTi'st. 

or discomfort. Of the remaining 34 per cent a! 
but 2 per cent ultimately responded to repeater 
injections. Only 18 per cent required treatmesi 
for more than three daj'^s. A further course t! 
injections, given to suppress “secondary fil' 
ing,” was necessary in only 7 per cent of tb 
cases. This compares well with the figure of 2; 
to 45 per cent for stilbestrol. Hexestrol dipw 
pionate, given intramuscularly in one or tnj 
doses, was effective in suppressing lactation ii 
five cases in which it had already been esta 
lished. Hexestrol dipropionate given by mout 
is not so satisfactory as when given by 
tion. — R.B.Q. 

Ramos, Peralta A. 

Membranous dysmenorrhea as a '. 

sterility. Obst. y Ginec. Latino Am. 

1943. 

The author presents a review of membranou 
dysmenorrhea. He states that u 

pain is experienced in association wit <- c 
est estrogen and lowest progesterone 
Three patients were treated with 
tary extract alone or with this and . pi. 
intermenstrually and chorionic gona 
during the period. They all experience 
pain and became pregnant. J-Z- 


Practical details in the management of steril- 
ity, with special reference to endocrine fac- 
tors. New Eng. Med. J. 230: 755. June 22, 
1944. 

Certain abnormal conditions recognizable aS 
obstacles to human fertility are discussed- 
These include constitutional depressions as well 
as disorders of the reproductive organs. In the 


Report of Royal Society of Mepicint 
Stilbestrol for advanced breast cancer. 
Med. J. 2; 20. July 1, 1944. 

The treatment by stilbestrol of 
cases of advanced carcinoma of t e (■ 

discussed by several speakers at a . 
the Section of Radiology, Roy^ 



ipril, 1945 


PANCREAS 


195 


Medicine. In the whole series recorded by the 
rarious speakers there were 69 patients under 
he age of 58; of these 43 had not improved, 
,nd none showed spectacular improvement, 
df the 52 patients over 58, at least 17 had im- 
proved, and 6 or 7 were reported as showing 
pectacular improvement amounting in some 
ases to a complete disappearance of fairly 
idvanced disease. What had been presented 
yas regarded only as a preliminary experiment 

0 determine whether the investigation was 
rorth pursuing.— iJ.B.G. 

Iios, Jose 0., and Jose Peniia Godoy d’Alem- 

’ BEET 

The influence of menstruation on the in- 
cidence of epileptic attacks. Arq. Assistencia 
Psicopatas S. Paulo 7: 449, 1942. 

. In 104 cases studied it was found that 57.7% 
.'xperienced an increase in seizures during men- 
rtruation, which was in most cases compensated 
iy decreases in the pre- and post-menstrual 
.ime. The influence of menstruation is most 
-■narked at the age from 26 to 30 years. It is 
nost noted in the severe cases having a high 
ncident of attacks, and in quiet and poorly 
lourished patients. — A.E.M. 

iHAPIRO, H. A., AND H. ZWARENSTEIN 

Correspondence — The use of the South 
African frog pregnancy test. Am. J. Obst. 
and Gynec. 48: 740. 1944. 

The authors point out that the original re- 
port concerning this technique was published 
oy them in October, 1933, in the Proceedings of 
.loe Royal Society of South Africa.— ii.C.//. 

WoLilAN, I. J. 

Urine analysis in pediatrics, ten years’ prog- 
ress. Am. J. Med. Sci. 208: 767. 1944. 

This review surveys the advancements in 
hnnalysis which are of importance in the medi- 
ea management of pediatric patients. Sections 
to: proteinuria; sediment counts 

1 ddis); melituria (including a discussion of: 
^'^^J'r'''iries for recognition and identification, 

J alimentary melituria, c) renal glycosuria, 
!l poisoning, e) intermittent glycosuria, 
1 labetes mellitus, g) essential pentosuria, 
•U j'T'^^oauria, i) galactosuria, j) sucrosuria, 
®vCogen storage disease (Von Gierke), and 
a Fanconi syndrome. Also discussed are the 


sulfonamides, pigments, and the findings in 
newborn and premature infants. There is a 
section on miscellaneous items including a dis- 
cussion of: a) acetone, b) amylase, c) calcium, 
d) chlorides, e) cystine, f) ilidican, g) phenyl- 
pyruvic oligophrenia, h) 17-ketosteroids, and 
i) tyrosine and phenylalanine. — E.C.R., Jr. 

HYPOPHYSES 

Hempkill, R. E., AND Max Reiss 

Pituitary cache.\ia treated with cortico- 

trophic hormone. Bril. Med. J. 2: 211. Aug. 

12, 1944. 

A case of clinical pituitary' cachexia in a nullip- 
arous woman is described. Clinical and hor- 
mone studies indicated extreme hypopituitar- 
ism. Treatment with corticotrophic hormone 
resulted in complete restoration of weight and 
cosmetic features. The authors did not believe 
this case to be one of anorexia neurosa. The au- 
thors suggested that in this type of case there 
was a sudden functional reduction in pituitary 
activity later followed by the physical symp- 
toms of hypopituitarism. The suggestion was 
made that the picture of pituitary cache.xia 
without structural changes in the pituitary it- 
self may follow the menopause. — R.B.G. 

PANCREAS 

Banyai, a. L., and a. V. Cadden 

Diabetes and tuberculosis. Arch. hit. Med. 

74:445. 1944. 

An analysis of the reports of ten American 
clinicians based on the observations of 17,358 
cases of diabetes indicates a higher incidence of 
tuberculosis in diabetic persons than in the gen- 
eral population of the United States. It is rea- 
sonable to believe that the increased susceptibil- 
ity of diabetic patients to tuberculosis is due 
to a complexity of causes. On the basis of avail- 
able clinical and experimental data we are of 
the opinion that hypovitaminosis A may have 
a significant r61e in this respect. The fact that an 
unusually high percentage of diabetic patients 
who acquire tuberculosis are not adequately 
treated for their pulmonary disease before it 
reaches the far advanced stage calls for an ur- 
gent revision of the diagnostic approach to this 
problem. For the recognition of early tuberculo- 
sis it IS necessary to anticipate this disease. All 
diabetic patients should be tested with tuber- 
culin and the test should be repeated period!- 
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callj'- on all patients with negative reactions 
to tuberculin. A roentgenogram of the chest 
should be taken for all patients with positive 
reactions at least once a year. Adequate search 
for tubercle bacilli should be carried out when 
sputum is available or when roentgenologic ob- 
servations justify repeated aspirations of the 
fasting gastric contents. In tuberculosis diabetic 
patients who were given a well planned diet and 
adequate amounts of insulin slight glycosuria 
and hyperglycemia not exceeding 200 mg. per 
100 cubic centimeters are compatible with 
favorable therapeutic response as far as pul- 
monary tuberculosis is concerned. The results in 
this group of patients compare favorably with 
those recorded for tuberculous patients whose 
blood sugar was maintained on practically a 
normal level. — I.B. 

Bellows, J. G. 

The crystalline lens in diabetes mellitus. 

Arch. Ophthalmol. 32: 498. 1944. 

Disturbances of the eye in diabetic patients 
are extremely common. The lens and the retina 
are most frequently affected. Two types of ab- 
normalities of the lens appear: (1) transitory 
refractive changes and (2) diabetic cataract. 
The transitory changes are equally distributed 
throughout all age groups. Occurring only in 
cases of fresh diabetes with a high level of blood 
sugar and with glycosuria, diabetic myopia is 
less common and less in degree than diabetic 
hyperopia. The hyperopia always follows the 
myopia before a return to a normal refractive 
state can occur. Hyperopia, on the other hand, 
may arise without a preceding myopia. Most 
authors attribute the opacity to an osmotic or a 
toxic action of the excessive dextrose and ifs 
metabolic products. — Author’s Summary. 

Blotner, H. 

Effect of prolonged physical inactivity on 

tolerance of sugar. Arch. hit. Med. 75: 39. 

1945. 

A study was made of the effect of prolonged 
physical inactivity on the dextrose tolerance of 
86 nondiabetic patients — 70 adults and 16 chil- 
dren — who had been confined to bed for from 
one month to 13 years by various pathologic 
conditions. A comparison was made between 
the dextrose tolerance of these patients and that 
of active adults and children. In general the 
sugar tolerance was diminished in the patients 


who had been confined to bed. The fasting W,.- 
sugar ranged from 70 to 130 mg. per 100 nil’, 
centimeters, and the fasting urine was free (rcc 
sugar. After the ingestion of dextrose the co-- 
centration of blood sugar rose to abnorm' 
levels, the maximum being 364 mg., and vary- 
ing amounts of sugar were found in the urineat 
various times. In many of the adults there w- 
a high renal threshold for dextrose. In patient.' 
who later became ambulatory for seven’ 
months the sugar tolerance returned to normal. 
Hypertension, vascular disease, obesity and ir- 
fection in themselves did not appear to be sig- 
nificant as causes. The arteriovenous difference; 
in the blood sugar of a group of inactive penoa; 
after the ingestion of dextrose ranged from 15 to 
50 mg. per 100 cubic centimeters, which is nor- 
mal or greater than normal. These results indi- 
cate that the muscles of the physically inacthe 
patients are capable of utilizing sugar normally. 
It is suggested that during prolonged physieJ 
inactivity the pancreas is at rest because in tha 
state there is not the demand for rapid storage 
and utilization of sugar that there is in actne 
persons. Consequently, there may ensue A- 
abetic-like reactions to dextrose tolerance test; 
even with normal fasting levels of blood sugar. 
— Author’s Summary — I.B. 


Brunschwig, a., and J. G. Allen 

Specific injurious action of alloxan upoi- 
pancreatic islet cells and convolute tu u 
of the kidney. Comparative study in t era 
bit, dog, and man. Cancer Reseorci 
1944. _ 

Alloxan, the ureide of mesoxalic ad , 
injected intravenously, produced speci 


mjectea intravenously, ..f- . , 

sis of islet cells in the pancreas and epi 
of the convoluted tubules of the kidneys 


In dogs, intravenous injection of a 
injured specifically the islets ce f ^ ]];j: 

voluted tubules of the kidney. The is 


volutea tubules or tne riuuc;.. j|,efs- 

these animals, however, did not ex i 


tnese animais, nowevci, uiu jf; 

tensive coagulation necrosis observe 

rabbits. ^ „er b- 

In dogs, 200 to 500 mg. of 
were fatal in from 1 hour to 6 days, , 
having died .with definitely elevate jp- 

cose and blood N.P.N. After tota . . c,jf- 
to 150 mg. per kg., the animals 
vived with transitory diabetes ana w i 
out transitory, impaired renal |.2g(l3yi 

dog a sustained diabetes mellitus [o 
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!j“fithout elevated blood N.P.N. was observed. 

Four human patients with carcinomatosis, 
^f-ne presenting an insulin-producing islet cell 
■Carcinoma of tbe pancreas, received intravenous 
•'.‘'ajections of alloxan. Transitory, beneficial cf- 
s/' ects were observed in tbe patient with insulin- 
iroducing islet cell carcinoma, following injec- 
ion of from 0.6 gm. to 1 gm. per kg., in that at- 
^'•acks of hyperinsulinism were abolished for ten 
twenty days following each series of injec- 
1’- ions, w'hereas before tbe injections he had had 
5.«wo to five severe attacks a day. In the other 
;’."hree patients also, comparably larger doses of 
".lloxan were given than in the dogs and rabbits, 
'"rith effects on the blood sugar in only one in- 
'istance. Hence it appears that the human sub- 
rcEct is much more resistant to the action of 
i; lloxan than is the dog or the rabbit. — Courtesy 
i-^-Tiabelcs Abstracts. 


-iiTON, James C. 

-- Clinical trial of globin insulin and other in- 
i'' sulins with delayed action. Lancet 2; 269. 
.•.M944. 

After these trials with globin insulin began 
s-wo years ago, Colwell, Izzo, and Stryker (1942) 
a. eported that by mixing protamine zinc insulin 
rith equal or larger proportions of soluble in- 
alin all variations between the actions of pro- 
Caniine zinc insulin and insulin could be ob- 
,j;Sined. These proportions of insulin are much 
j-ireater than have been used by most physi- 
,-Mns. Because protamine zinc insulin normally 
,l'entains an excess of protamine, the use of 
ess than 50 per cent of insulin results in the 
.matures' acting like pure protamine zinc in- 
' .’Ulin. Such results obviously have a bearing on 
• , he value of globin insulin. It was therefore de- 
■" -idcd to compare the action of globin insulin 
'dh such mixtures, as well as with protamine 
_ nnc insulin alone. Globin insulin was tested 
" a forty-one cases of diabetes mellitus. In ten 
' ;5scs.the blood sugar was followed for twenty- 
hours and the results compared with those 
®“Ed using protamine zinc insulin alone or 
' -einbined with soluble insulin. With mixtures 
^ d protamine zinc insulin and insulin, the uni- 
of the blood sugar throughout the 
hours was even better than with 
<'?9bin insulin, hyperglycemia being well con- 
l4_ tolled with nocturnal hypoglycemia. The early 
ilij snarp fall in blood sugar usually seen when 
,i:'‘»oluble insulin is i 


J|f there 


i given alone was absent, and 
seems no doubt that such mixtures do 


not show the independent action of each type 
of insulin. — Courtesy Diabetes Abstracts. 

Engelhaedt, H. T., and V. J. Deebes 

Some observations on the treatment of un- 
complicated diabetes. Bull. Tulane M. Fac- 
ulty 3; 48. 1944. 

For a number of years protamine zinc Insulin 
has been used to regulate all diabetic patients 
in the Charity Hospital Clinic. With those pa- 
tients who cannot be controlled with protamine 
zinc insulin alone, mixtures of unmodified in- 
sulin and protamine zinc insulin are used, be- 
ginning with 3.2 parts, respectively. The pa- 
tient tests his urine before breakfast and before 
the evening meal. Results of the" former test re- 
flect primarily the effect of the protamine zinc 
insulin component of the mixture, and the be- 
fore-supper sample indicates the action of the 
more soluble edmponent. — Courtesy Diabetes 
Abstracts. 

Caspar, J. L. 

Diabetes mellitus and pregnancy. West. J. 

Stirg. 53: 21. 1945. 

A review was conducted of 49 deliveries in 45 
pregnant diabetic patients seen at the Los 
Angeles County General Hospital between 1935 
and 1944. There were 19 stillbirths and 6 neo- 
natal deaths, or a fetal mortality of 51%. A high 
percentage of stillborn infants was found from 
one to nine years before the clinical recognition 
of diabetes mellitus. It is suggested that glucose 
tolerance tests be performed on patients having 
une.xplained stillbirths. In the majority of cases 
known to have diabetes before pregnancy it was 
found necessary following conception either to 
treat the patient with insulin or to increase the 
insulin in order to control the diabetic state. 
Diabetic complications while the patient was in 
labor and during the postpartum period were 
uncommon. Pre-eclampsia was found to be 
present in one third of the patients. No 
eclampsia was reported. — J.M. 

\ 

Guidotti, F. P., and j. H. Winer 

The rapid detection of sugar in urine. Mil. 

Surgeon 94; 111. 1944. 

To determine the accuracy of this test, com- 
parative series of 15,000 urine specimens were 
studied using both bismuth powder (galatest) 
and Benedict’s test simultaneously. 
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jected parenterally for systemic effect. The au- 
thor suggests that this effectiveness may be due 
to the fact that the drug is introduced by in- 
filtration at the site of bacterial action, a point 
which can not be reached by systemic medica- 
tion when the circulation is inadequate. The 
dramatic results in two cases are emphasized by 
colored illustrations. No direct influence on the 
patient’s requirement for insulin has thus far 
laeen observed. The author concludes that pen- 
icillin is an invaluable adjunct to treatment of 
infections caused by susceptible organisms, and 
is well adapted for use in the pyogenic infec- 
tions, such as carbuncles, so frequently met as 
complications of diabetes mellitus. — E.C.R., Jr. 

Prunty, F. T. G. 

Reactive hyperinsulinism. Brit. Med. J. 2: 

398. Sept. 23, 1944. 

Attention is drawn to a condition which may 
be termed “reactive hyperinsulinism,” as op- 
posed to hyperinsulinism due to overactivity of 
the pancreas as a result of tumor of the islets. 
A case of “reactive hyperinsulinism,” manifest 
by an excessive post-prandial fall of the blood- 
sugar level, is described. The study of the case 
revealed the following points: 1. Absence of low 
fasting blood sugar before breakfast and after 
e.xercise. 2. The marked post-prandial fall in 
blood sugar during the glucose tolerance test, 
accompanied by the onset of symptoms of hypo- 
glycemia, together with an instability of the 
blood-sugar-regulating mechanism for a period 
of two hours. This finding is in close agreement 
with the history obtained of the most severe 
attacks occurring after the largest amounts of 
carbohydrate had been taken for tea. 3. A slight 
increase in the sensitivity to insulin, the occur- 
rence of a typical hypoglycemic attack after 
intravenous administration of insulin,' and the 
spontaneous return of the blood sugar level to 
normal limits with disappearance of the symp- 
toms. 4. The mildness and ease of control of the 
symptoms by means of reduction in carboh)'-- 
drate intake. 5. The famity history of diabetes 
and renal glycosuria. — R.B.G. 

Richardson, R., M. A. Bowie, J. Edeiken,’ 
I. H. Leopold and M. Naide 

Diabetes mellitus as observed in 100 cases 

for 10 or more years. Am. J. Med. Sci. 209: 
1. 1945. 

The authors present a series of 4 papers 


Vc’.- 


analyzing this group of patients in tcrmjf 
general observations, II. cardiac studies, 
ocular findings, and IV. peripheral \as 
findings in 89 of the patients. This anahs''; 
undertaken because these patients have 
under close supervision for many years a! 
University of Pennsylvania Hospital Clink 
because they have been maintained on a d 
which the carbohydrate has been increased 
to 200 gm.) and the fat decreased (70 tc 
gm.), compared with diets previously in ge 
use. 

I. General Observations {Richardson 

Bowie): 1) The age and race distributk 
these patients was that usually found in 
betes. Sixty-nine of this group were o\i 
years of age. In the entire series, the diseasi 
present for from 10 to 25 years. 2) These\ 
of the disease did not progress in at least 
during the ten year period. Ten patient 
quired less insulin at the end than at th 
ginning of the period, and of the 55 "h 
quired more insulin, a number had also rcc 
increases in diet. 3) Acidosis occurre m 
three of the group during the ten }ea 
treatment, although it had 
others prior to the ten year period.^ j 
some evidence of generalized arterio.c 
was present in 66 patients, it was su 
marked to be called an entity m ) 
5) Twenty-six patients had anemia, 
these only three had less than 4 ^ 

and less than 13.5 gm. of ^ 

gm. of blood. 6) Chronic or repf te^c 
fections occurred in 39 patients. M^st q“ 
encountered were: cholecystitis ( 
elonephritis (9 cases) and .[.gi 

7) Of the whole group, 42% Hy 

enlargement of the thyroid g an ^ 

companied by physical signs, o' , 
women developed ^yporthyroi i 
operated on successfully. A ° 
some improvement of the dia 

II. Cardiac Studies 

sion ■(systolic blood pressure 

present in 38% of “^^^’.pnceofh.'T 
past 50 years of age. The inci 
sion increased with each deca 
common in women as men, an 
ent of the duration, control 
diabetes. 2) Definite car 


present in only ten observed'^ 

cidence of about one ha 
diabetic hypertensives. 3; J- 


,;lf 
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1, 1915 

-srdiac enlargement was observed in cases 
ECG evidence of myocardial abnormality 
[i or without hypertension), and con- 
»ly there was a low incidence of ECG 
igcs indicative of myocardial abnormality 
le hypertensives without cardiac enlarge- 
1. 4) An ECG of the type frequently seen in 
ntension and ascribed to left ventricular 
ntrophy or left ventricular strain was not 
rved in anj' of the 38 cases with hyperten- 
S) Only 3 (9.7%) of the patients under SO 
abnormalities of the heart which could be 
buted to their diabetic state; all had had 
etes for over IS years. 6) The low incidence 
irdiovascular abnormalities in the younger 
p compared to similar studies in the litera- 
on a high fat-low carbohydrate diet sug- 
i the value of the high carbohydrate-low 
liet in reducing the incidence of premature 
iovascular abnormalities. 

I. Ocular Fhidiugs {Leopold)-. I) The 
ly controlled therapy of this series of pa- 
s resulted in; a) a reduced incidence of 
eal wrinkles and complicated cataracts, 
perhaps slightly reduced incidence of deep 
lal hemorrhages and e.xudates (both of 
h tend to increase with the duration of the 
Etes); c) an unchanged increased incidence 
lobility of pigment, subcapsular “snow- 
' cataracts, and superficial hemorrhages 
ch tend to increase with the duration of the 
Etes); and d) not significantly different 
that in the non-diabetic was the incidence 
itis, muscle palsies, optic neuritis, optic 
■>hy, senile type of lens change, and sclero- 
!) Although arteriosclerosis, hypertension, 

1 disease, sepsis and hyperglycemia may all 
ence the incidence of deep punctate hemor- 
es and waxy e.xudates, no one of them is 
lasic etiologic factor. 

■ Peripheral Vascular Findings in S9 of 
c Cases (Naide): 1) Three patients (11%) 
ose under 50 years of age, and 30 (34%) of 
E over SOhad evidence of peripheral arterio- 
osis. 2) Of the females, 42% had arterio- 
otic occlusive disease, as compared with 
I of the males. 3) Neuritis in the extremities 
present in 31 of the 89 patients, chiefly in 
9 with arteriosclerosis. 4) The severity of 
diabetes did not affect the incidence of 
iiosclerosis. 5) There were no amputations 
>E entire group. 

• I'iiial Summary (Richardson)-. In 100 pa- 
5 "ith diabetes mellitus of ten or more 
^ duration and with at least ten years of 


carefully supervised control by insulin and 
measured diets: 1) the severity of the diabetes 
did not increase in at least 45%; 2) the incid- 
ence of hypertension, infection, or ocular sclero- 
sis was not influenced by the duration or the 
severity of the diabetes; 3) the incidence of deep 
retinal hemorrhages and exudates, and of super- 
ficial hemorrhages in the eyes was increased 
with the duration of the diabetes; 4) the in- 
cidence of cardiac enlargement in the diabetics 
with hypertension was about one half that ob- 
served in non-diabetic hypertensives; 5) the 
incidence of cardiovascular disease in patients 
under 50 years of age was lower than that pre- 
x'iously found in diabetes; and 6) the incidence 
of arteriosclerotic occlusive disease of the lower 
extremities was much higher in diabetic women 
than in women without diabetes, and paralleled 
the greater frequency of coronary vessel disease 
in diabetic as compared with non-diabetic 
women. — E.C.R., Jr. 


A further study of the innervation of the pan- 
creas. The action of drugs of the atropine 
group. Am. J. Med. Sci. 208; 810. 1944. 

The authors studied the secretory response of 
the pancreas to peptone, soap, or HCl in the 
intestine or to intravenous secretin in un- 
anesthetized dogs before and after administra- 
tion of atropine sulfate (0.2 mg./kg.) or of 
hyoscyamine hydrobromide (0.1 mg./kg.). The 
specific gravity and total nitrogen (mg./cc.) of 
the pancreatic juice were decreased by atropine 
or hyoscyamine, regardless of the stimulus used 
to promote secretion. IITien the stimulus was 
soap, HCl or secretin, the volume of the secre- 
tion and the total nitrogen output were also 
reduced. When the stimulus was peptone, an 
increase in the volume of secretion usually 
followed the administration of either drug; the 
effect on total nitrogen was not constant but an 
increase was common The authors point out: 
1) the decreased response to secretin induced 
by the paras 5 ’mpathetic depressants is une.x- 
pected and contrary to the results obtained by 
others in anesthetized animals; 2) “tonic” 
cholinergic reflexes probably normally aug- 
ment the response to secretin, 3) soap and HCl 
stimulate the pancreas in part through a nerv- 
ous mechanism, and 4) the experiments pro- 
vide no basis for conclusions regarding the 
mechanism through which peptone stimulates 
the pancreas. — E C R , Jr. 


Thomas, J. E., .\nd J. 0. Crider 
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Whipple, A. 0. 

Hyperinsulinism in relation to pancreatic 

tumors. Surgery, 16: 289. 1944. 

It is obvious that the hypoglycemic state 
requires a careful search for the cause of the low 
blood sugar, and that hyperinsulinism must 
not be assumed to be the cause until lesions or 
disturbances in the liver, the. pituitary, the 
adrenals, and the th 3 '’roid have been ruled out. 
In liver lesions causing hypoglycemia, the pa- 
tients are gravely ill and show other obvious 
signs of liver damage. Similarly, the cases due 
to adrenal disease are not easily confused with 
hyperinsulinism, for the patients are usuall)'- 
seriously ill with Addison’s disease or show 
signs of adrenal tumor. The low blood sugar 
levels associated with hypophyseal lesions are 
likely to cause more confusion, but they are 
usually associated with tumors causing head- 
ache and with visual field disturbances, and 
show x-ray evidence of widening or destruction 
of the sella turcica. In cases of hypoglycemia 
with hyperthyroidism, the basal metabolic rate 
is apt to be lower than in other cases of Graves’ 
disease, and these patients may develop a 
thyroid storm after the removal of an islet 
tumor. For this reason, a basal metabolic de- 
termination should be done in all cases of 
suspected islet tumor; if the rate is above 
fifteen the patient should be given a course of 
iodine therapy, as in preparation for a thyroid 
operation. Finally, cases of epilepsy may mimic 
the syndrome of hyperinsulinism, because of 
the occurrence of “fits” or “spells.” Electro- 
encephalograms have proved of the greatest 
help in differentiating the epileptiform attacks 
from those seen in hyperinsulinism. 

In reviewing the results of surgical therapy 
for islet tumors in this series, it is obvious 
that excision of adenomas and so-called ques- 
tionably malignant tumors gives brilliant and 
lasting cures of the hypoglycemic state. On the 
other hand, in the majority of the patients in 
whom an islet-cell tumor was not discovered 
and a partial pancreatectomy was done, results 


W.- 


were not good — either because a tumor- 
overlooked in the head of the organ or ku 
an insufficient amount of the pancreas v.i; 
moved. This is demonstrated by the fact; 
an overlooked tumor was found at the sc: 
operation in eight patients, four of whoa; ; 
been explored here the first time and thee' 
four in other clinics. The fact that seven o; 
overlooked tumors, were in the head of thcf 
creas emphasizes the importance of an ; 
quate exposure by a transverse incision, 5 
mobilization of the duodenum so that all p: 
of the head of the organ can be card 
palpated. The recurrence or persistence of hy 
glycemia below the 50-mg.-per cent levch: 
a partial pancreatectomy is almost certain ( 
dence of an overlooked islet tumor.— Conn 
Diabetes A bstracts. 


PARATHYROID, 
Moehlig, R. C., and H.,W. Ulch 

Multiple parathyroid adenomata, Tr 
operative explorations with removal of 1 
tumors. Harper Hospital Biilkliii h 
1944. 

A case is reported of a man, aged 62) ’ 
had had pulmonary tuberculosis 25 years 
fore admission to the hospital, a left nep* 
omy for the removal of multiple rena a. 
21 years before and subsequently deveop? 
vesicle calculus with all the signs an 
toms of hyperparathyroidism. The rs or 
tion, at which only the right side o 
was explored, resulted in the remova o a 
thyroid adenoma. However, the sym 
persisted as did the hypercalcemia a 
elevated serum phosphatase. A secon 
tion seven weeks later failed to ^ 

parathyroid adenoma. Further s u 

made, the patient meanwhile shorn g - 

provement. At a third operation a ^ 
thyroid tumor containing remnants . 
tissue was found on the left 
died shortly afterward with eviden 
failure. — R.H.G. 
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\. Pituitary Insulotropic Principle' 

W. Conn, M.D., and 
'AWRENCE Louis, Sc.D. 

.Torn l/ie Department of Internal 
'edicine, Unnersily oj Aftc/iigaw 
tedteal School, Ann Arbor, Michigan 


TN A preliminary report (6) we showed that 
the same extract of anterior pituitary 
gland which is eventually diabetogenic in 
ogs quickly intensifies the hypoglycemia of 
uman patients suffering from organic hyper- 
'isulinism (pancreatic islet cell tumor) ; that 
le hypoglycemic effect of the extract is 
rompt and rapidly lost upon cessation of in- 
ictions; and that the stimulus for increased 
, reduction of insulin cannot be attributed to 
a intervening hyperglycemia since the latter 
-aver occurred. It was concluded that there 
xists in ‘diabetogenic extracts’ of anterior 
■tuitary gland an insulotropic factor which 
rents its effect directly upon the islands of 
angerhans, and that this factor may be 
with that which initiates islet cell 


e sixteenth annual meeting o 

'tnber^s'^ Clinical Research, Chicago, No 

these studies A\as defrayed in part b’ 
tm V Horace H. Rackham and Mary A Racii 

oundation and the Eh Lilly Company. 


degeneration in some species. The details of 
our experimen ts are herein recorded. 

METHODS 

Human subjects 

Two patients, one male and one female, 
suffering from severe and persistent spontane- 
ous hypoglycemia resulting from chronic en- 
dogenous hyperinsulinism (excessive amounts 
of functioning islet tissue) were used as the 
subjects of this investigation.^ Both patients 
satisfied all of the clinical and laboratory 
criteria necessary for the diagnosis of organic 
hyperinsulinism (7). In one case the diagnosis 
was subsequently proven at operation, at 
which time a pancreatic islet cell tumor was 
removed with a resulting complete cure of the 
entire disturbance. The other patient refused 
operation. Both had been having frequent 
periods of unconsciousness with blood sugar 

’ Tor detailed case histories see appendix. 
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levels ranging between 12 mg. and 30 mg. per Kjeldahl method. Stool nitrogen 
100 cc. of blood. sumed to represent 10 per cent of theint: 


Diet and blood sugar determinations 

Since in organic hyperinsuli ism the aver- 
age fasting blood sugar level is the most im- 
portant single criterion of severity (while the 
patient is eating a constant diet and activity 
is minimal), a dail^^ pre-breakfast blood sugar 
determination was done throughout the entire 
period of study. Serial glucose tolerance 


Preparation of extract 

A crude, saline extract of fresh, frozen I 
anterior pituitary glands was prepared 
cording to Young (30). Fractional precip 
tion produced a clear solution (to be the 5 
ject of a later report); 1) having a mark 
diabetogenic effect in normal dogs; 2) cap; 
of producing permanent diabetes in nor 


DOC a 18 



curves were obtained during various phases of 
the work. Blood sugar was determined by the 
Benedict method (1). A constant weighed 
diet containing 80 gm. of protein, 300 gm. of 
carbohydrate and maintenance calories was 
fed.^ 

Nitrogen determinations 

Nitrogen balance studies were conducted 
in patient, A. P., for 87 of the 92 da 3 ^s of 
study. Urinary nitrogen was done by the 

’ In patient A.P. the following diet (P—50 gms. CHO 
—50 gms., cals. 1200) was fed for a short period in order 
to compare its effect on the fasting blood sugar level with 
that of the standard diet. 


dogs by daily intravenous injections, 
producing no untoward reaction in 
given intravenously daily for over- ^ 
All extracts used in the patients nca 
determined to be bacteriological!} 
were administered subcutaneous!}'. , 
procedures, storage, and Berkfel t 

were carried out at temperatures c 

Extracts more than seven days o 
used. 

Dog ^18 (Fig. 1) is Presented as an 
of the response obtained m o o 
intravenous injections of the sajn® ' , ^ 
that used in the patients. This a 
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' ihosen as the example because the time re- 
■'luired to produce an elevation of the fasting 
ilood sugar level was somewhat longer tlian 
, ;he average, and allowed time for serial glu- 
‘^ose tolerance tests to indicate a “pre-dia- 
'■letic” stated 

~ Note that between the 42nd and 60th day 
■'if injection, the fasting blood sugar rose to 
- the level usually observed in the completely 
-depancreatized dog; that when the normal 
“-fasting blood sugar level was finally ‘broken 
through,’ the subsequent rise was sharp and 
progressive. It is significant that long before 
the fasting blood sugar level began to rise, 
evidence of decreasing tolerance for carbo- 
hydrate was apparent from the serial glucose 
tolerance curves. It is thus clear that the 
'I'xtmct employed is definitely diabetogenic 
/ when administered to dogs. 

figure 2 shows the results obtained in the 
'first patient studied (A. P., male, aged 27). 

Periods I and II contrast the effects on the 
fasting blood sugar level of a diet low in 
carbohydrate and protein with that obtained 
on an average normal diet. During all subse- 
quent periods the diet eaten was identical with 
h,that ingested during Period II. 

' Period • III. The daily injection of an 
amount of extract equivalent to ten grams of 
afresh anterior pituitary gland resulted in a 
precipitous fall of the fasting blood sugar 
level. The average is comparable to that ob- 
tained on the low carbohydrate diet. 

Period IV. An abrupt rise of the level of the 
Ifasting blood sugar occurred when the ex- 
tract was discontinued. 

Period V. For the next 23 days the subject 
.received daily injections of extract equivalent 
to 40 grams of fresh gland per day. Again a 
,,sharp fall of the fasting blood sugar level was 
.obtained. There was some tendency for the 
.level to rise in the latter half of the period 
(second half — av. 34 mg. per cent, first half 
■'av. 29 mg. per cent). 

. Period VI. (Fig. 3). This three day 'rest 
' period' is too short to place much significance 
TO the average level of 42 mg. per cent. It is 
I wteresting, however, to note that the rise of 

he fasting blood sugar upon cessation of in- 
lections was not as acute as that observed 

To be the subject of a later report. 


upon cessation of the first series of injections 
(the transition from Period III to Period IV). 


r*tTfK€ 

auOOf SUM 
mt/tuuts 



Fig. 2 



FJG. 3 

Periods VII, VIII, IX and X did not give 
the clear response obtained in the earlier 
periods. The A.P.E. periods (VII and X) gave 
average levels of 41 mg. per cent and 42 mg. 
per cent respectively; rest period (VIII) 48 
mg. per cent and antuitrin G period (IX) 44 
mg. per cent. While the trend of each response 
is in the same direction as those obtained 
in the first five periods, the magnitude of each 
change is too small to be significant. This lack 
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of responsiveness in the later periods may be 
due to the gradual development of an anti- 
insulotropic factor. Such a phenomenon is 
recognized as occurring under similar circum- 
stances. (See discussion). 



Fig. 4 

Dextrose tolerance curves 

Serial dextrose tolerance tests (Fig. 4) done 
before, during and after various courses of 
A.P.E. injections gave essentiall}'^ the same 
response each time (curves 1 through 6). Of 
special significance is the fact that even after 
the ingestion of 100 grams of dextrose (given 
as the test dose each time) the blood sugar 
never exceeded 110 mg. per cent. 

Nitrogen balance 

Throughout all periods (except Period I) 
continuous nitrogen balance studies were 
made. The subject remained essentially in 
nitrogen equilibrium during the entire period 
of study. 

hlicroscopic pathology of surgical specimens 

Dr. C. V. Weller reported on the pathology 
of the specimens as follows : 

1 . Liver bio psy~' ‘Liver tissue is practical!)’’ 
normal.” 

2. Pancreatic tumor (Figs. 5 A and B) — 
‘Locally infiltrating adenocarcinoma. Thn 


W.- • 

carcinoma grows in the form of cords bt 
unusually gland-like for an islet cell i 
noma. In the pancreatic tissue about t!i. 
plasm, islets appear in the usual frequenu ' 
the body of the pancreas. The islets are; 
with a reduction in size due to the ’ 
in size of individual islet cells. 

3. Biopsy of pancreas (taken fromr 
portion close to the head of the pancreas. Fi| 
5, C and D) — ‘In sections of a block of 
pancreas fixed in Zenkers’ fluid and staii 
with fuchsin — ^methyl green, there is a ' 
differentiation between alveolar epitl 
and islet cells. Between the alveoli and si 
times encroaching upon them, there arc ma 
small clusters of cells which tinctorially 
indistinguishable from the islet cells. T1 
have the same pale staining cytoplasm i 
while less well supplied with granules, s 
granules as are present cannot be dis 
guished from those of the islet cells. 

In the islets proper there is no increase 
connective tissue. Islets appear som.v 
smaller than normal and their cytoplasii 
very pale as compared with that of thea| 
epithelium. There is a small but prom' 
nucleolus in a palely stained nucleus. In 
cytoplasm minute greenish gray granules 
slightly larger fuchsinophilic granules ot 

in moderate numbers.’ 

On Figure 6 are shown the results obtai 
from study of the second patient ( ■ 
female, aged 41). The sharp fall of t | 
of the fasting blood sugar during 1 ^ 
course of A.P.E. injections is again em 
strated, the response being idenhca ' 
that obtained in the first patient, o 
the immediate and sharp return of t e a 
blood sugar level upon cessation o ’"1^ 
(At this point the experirrient a 
terminated because the patient,^ 
perienced more 
tacks during the 
‘treatment’ was 
fused surgery.) 

The two intravenous dextros 
tests on Figure 6 are the pre- 
‘treatment’ tests. The v 

hours after the last injection, t ^ 
a normal fasting blood sugar ^ ^ 

spouse to intravenously adnunis 


frequent hypogu'-'-" 
injection period, feh 
doing her no good, bd 
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se, however, is the same as it was before 
•E- injections were begun. Again there 
s no evidence of hyperglycemia at any 


DISCUSSION 

ft is generally agreed that induction of 
ifflanent diabetes in dogs by means of in- 
lons of A.P.E. is the result of a process 
"9 places an insurmountable burden upon 
t unctional activity of the islet tissue, i.e.. 


stimulation to the point of exhaustion and 
death. But the mechanism by which this in- 
tense stimulus is brought about remains un- 
settled. Because of the fact that there exists 
in crude A.P.E. a factor which is capable of 
producing marked hyperglycemia in the 
hypophysectiomized-depancreatized animal 
(obviously an extra-pancreatic effect of 
A.P.E.), it has been assumed that the initial 
stimulus to the islets of the intact animal is 
indirect; that the extra-pancreatic effect of 
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A.P.E. calls forth an increased production of 
insulin. Two possible ways by which an extra- 
pancreatic influence could conceivably place 
great pressure upon the functional activity 
of the islet tissue are either through con- 
tinuous hyperglycemia or through the action 
of an insulin antagonist which, by decreasing 
insulin activity in the tissues, provides a 
stimulus for increased production of insulin. 

The results of our experiments indicate that 
in two patients harboring an excessive 
amount of functioning islet tissue, the .initial 
and primary effect of an extract of anterior 


for many of the apparently contradictor 
suits obtained in animals treated with . I 
From this point of view it is of interc 
refer briefly to the standard experinii 
results of A.P.E. injections. 

ANATOMICAL AND TUNCTIONAL ALTERAl 
OE THE ISLETS OE LANGERHANS SHOWN' 
BE ASSOCIATED WITH INJECTIONS OF 
A.P.E. 

1. Permanent diabetes with histolo 
evidence of degeneration and atrophy of 



Fig. 6 


pituitary gland (shown to be markedly 
diabetogenic in dogs) is to intejisify the mani- 
festations of hy^perinsulinism. This effect oc- 
curs promptly; in the absence 'of any inter- 
vening hypergly^cemia ; and in the continued 
presence of excessive insulin activity. We be- 
lieve that these results afford evidence of the 
activity of an islet cell-stimulating factor con- 
tained in A.P.E. 

If one assumes the existence of such a 
factor, a ready explanation becomes available 


tissue (4, 10, 25) can be produced m do? 
injections of crude A.P.E. i 

2. In order to establish 

in the dog, large amounts of • • 
administered over a prolonge 
(4,10,24,31,32). . , ..uchadn^ 

3. During the early period . 

tration in the dog, unusual nn 
of the islet tissue is demonstrabi 

4. In the intact dog there alwaj^s^ 


nitial 
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‘resistance period of sei 
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' veeks before the blood sugar begins to rise. 
■'■Chis is in sharp contrast to the quick rise of 
'Mood sugar which occurs in the A.P.E. 
^-reated Houssay dog. 

~ 5. Some dogs are totally resistant to the 
iiperglycemic effect of large amounts of 
- \.P.E. Such animals exhibit evidence of nor- 
-nal or increased secretion of insulin following 
—reatment (IS, 24). 

j 6. The degenerative effects of A.P.E. upon 
he islets of the dog can be prevented (and 
'u consequently the diabetes, also) by simul- 
taneous administration of insulin. But evi- 
Jence of increased mitotic activity of the 
slets is nevertheless observable (2). 

7. A normal dog under treatment with 
t’A.P.E. may secrete ten to twenty times the 

lormal amount of insulin long before he de- 
velops hyperglycemia (33) . 

8. The same extract which eventually 
causes diabetes in dogs, doubles the amount 
af islet tissue in the pancreas of the rat (26). 
More than twice as much insulin is extract- 
able from the pancreases of the treated rats 
as from their untreated controls (22). Hyper- 
glycemia does not occur during the develop- 
ment of this result (20). 

9. Young A.P.E. treated rats have a con- 
sistently lower fasting blood sugar level than 
their untreated controls and within a few 

^■^(lays after treatment e.xhibit a significant in- 
crease in carbohydrate tolerance without any 
preceding decrease in tolerance (14). 

10. No one has yet succeeded in producing 
diabetes in the intact rat by the use of A.P.E. 
But the partially depancreatized rat (the 
pancreatectomy being insufficient in extent to 
produce diabetes of itself) develops hyper- 

^glycemia under such treatment (19). 

11. Eighty per cent of rabbits treated with 
«rge doses of A.P.E. develop transient glyco- 

j, suria which quickly disappears despite con- 
tinned injections. All rabbits (whether or not 
j,/glycosuria occurs) so treated “have twice as 
,!much islet tissue by weight” as their controls 
( 23 ). 

12. In A.P.E. treated rabbits there occurs 
"'ithin two hours after the first injection a fall 

_j; of blood sugar of about 10 mg. per cent, but 
•^,'With repeated injections some go on to de- 
jj^i-velop hyperglycemia (26). In one rabbit of 


100 so treated the blood sugar continued to 
fall to the convulsive level of 20 mg. per cent 
as a result of four daily' injections of the same 
crude extract which produced diabetes in 
others (26). 

Comment . — We thus have evidence that 
the same extract w'hich is capable of inducing 
diabetes under some circumstances produces 
functional hyperinsulinism and under others, 
morphological hyperinsulinism; that the ini- 
tial effect of the extract is stimulatory in 
nature, regardless of whether the final out- 
come is diabetes or hyperinsulinism; and that 
hyperglycemia is not the initial stimulus to 
the islets of Langerhans. 

THE ROLE or HYPERGLYCEMIA IN THE 
PRODUCTION OF PERilANENT 
PITUITARY DIABETES 

1. A.P.E. administered to the Houssay dog 
quickly produces a sharp rise of the blood 
sugar level, this effect obviously being an 
extra-pancreatic one (16). The factor re- 
sponsible for this response is relatively heat 
stable and is incapable per se of producing 
hyperglycemia in the intact dog. An addi- 
tional factor which is heat labile and which is 
present in crude A.P.E. prepared and stored 
in the cold, is required in order to produce 
diabetes in the normal dog (19). 

2. Partially depancreatized cats made dia- 
betic with A.P.E. (the diabetes persisting 
after withdrawal of treatment) exhibit vari- 
ous degrees of functional and morphological 
recovery of the islets when the hyperglycemia 
is reduced (insulin, phloridzin, etc.), provided 
that such procedures are applied before the 
hyperglycemia has persisted for more than 
about three months. Otherwise irreparable 
damage of the islets ensues (20). 

3. Houssay remarks, "The (early) altera- 
tions in the islets are due to the anterior 
pituitary extracts and are not due to the rise 
in blood sugar, since they do not occur in dogs 
which have received glucose in a continuous 
intravenous injection, so as to maintain a 
blood sugar level as high as that of the 
anterior-hypophoseal diabetic dogs” (16). 

Commetit. — While it seems to be true that 
hyperglycemia, existing by virtue of dimin- 
ished insular function, is capable of producing 
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further damage to the islets of Langerhans, 
evidence is lacking to support the view that 
the initial effects upon the islets during the 
induction of diabetes with A.P.E. is the result 
of an induced hyperglycemia. It would ap- 
pear, in order for the stimulus of hypergly- 
cemia to injure islet tissue, that such tissue 
must first be placed in a relatively exhausted 
state functionally (subtotal pancreatectomy, 
excessive stimulation with A.P.E., etc.). It is 
likely that under the circumstances of A.P.E. 
injections in the dog, a vicious cycle is set up 
from which the islets cannot escape, i.e., 
(1) excessive insulotropic stimulation, (2) 
eventual hypoinsulinism, (3) hyperglycemia, 
which if sufficiently prolonged leads to (4) 
complete degeneration of islet tissue. 

The difference in the final outcome in the 
dog on the one hand, and in the rat and rabbit 
on the other, is dependent upon the ability of 
the islets to keep pace with the massive 
stimulus, being quickly overwhelmed in the 
former and being able to respond in the latter. 
Experience with the rat (intact versus partial- 
ly depancreatized) indicates that the total 
amount of islet tissue available to respond 
is an important factor in the final outcome. 
Thus three factors appear to determine the 
result: (1) the size and frequency of the 
stimulating dose of A.P.E., (2) the total 
amount of islet tissue available to respond, 
and (3) possible species differences in the 
capacity of the islet cells to respond. 

Human beings with organic hyperinsuli- 
nism present a very special situation and a 
unique opportunity to observe the immediate 
rather than the secondary effects of the 
stimulating factor. We know in these cases, 
before any A.P.E. is administered, that there 
e.xists a great excess of functioning islet 
tissue. The blood sugar is persistently low and 
and convulsive attacks are frequent. The re- 
serve of islet tissue is so large that it is capable 
of responding at once and fully to an insulo- 
genic stimulus. The results of our experiments 
are in line with this interpretation. 

Theoretically, if the stimulus could be 
made sufficiently large in relation to the 
capacity of the islet tissue to respond (such 
as the relation between the stimulus and the 


\v.-- 


reserve supply in the dog) we should eyi 
eventual degeneration of all islet tissue, tir 
tissue included. 


DIABETES MELLITUS VS. ORGANIC 
HYPERINSULINISM 


It is conceivable that clinical diakt 
mellitus and organic hyperinsulinism have 
common basis of origin; that organic Inp 
insulinism represents the exceptional respor. 
within the species to the same stimulus i 
the islets which usually results in thedeveloj 
ment of diabetes. 

Clinically, there is much to suggest th; 
impairment of anterior pituitary functr 
(X-ray irradiation, destructive proccsic 
surgery, etc.) occurring in the course of \u 
established diabetes results in amelioratic 
of the disease. But the mode of iudiicHon 
usual type of clinical diabetes retuoliis in 
answered, involving among other variahh 
an hereditary aspect. 

In mmstial types of clinical diabetes, on tc 
other hand, there is a good deal of eyidcn! 
to support the idea that excessive activit)' 
the anterior hypophysis is responsible for t 
production of the disease. It is frequen 
pointed out that the high incidence o r 
betes in cases of pituitary basophilism ( o- 
ing’s Disease) and pituitary eosinop ii-| 
(acromegaly, etc.) represents the c®ic< 
counterpart of the experimental indue ion 
diabetes in normal animals by means o 


ections ok A.P.E. . . 

It is of considerable interest, ^ 

lote that a significant number of 
)f organic hyperinsulinism (in which co 
lutopsy material is available) . -jj 
ibnormalities of the pituitary g an 
0 those found in association wit 
nellitus (12, 21, 27, 28). F^^therclm i 
lathological investigation of this re 
eems indicated. In this 
:asional finding of generalized .j 

he islets of Langerhans in 
nultiple islet cell adenomata ( j . 
he activity of an islet cell stimuW 
tance. Frazer (11) and others 
nteresting conclusion that a pa 
.cromegaly may be at the stag 
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ensatory hyperinsulinism’ or may end by 
iving hypo-insulinism like a ‘Young dog’.” 
The term “dysinsulinism” has been sug- 
ated (13) to denote a condition in which the 
atient presents evidence of diabetes at one 
me and of hj^ierinsulinism at another, and 
a some cases, evidence of both at the same 
me. T his situation is not a proved clinical 
ntity. But the occasional case (17) of un- 
uestioned diabetes which gradually becomes 
lilder and finally ends as one of severe 
aroxysmal spontaneous hypoglycemia de- 
lands our attention. A similar case (3) was 
hown at autopsy to have develped an islet 
ell carcinoma. Harris (13) mentions three 
•iabetic patients whose hyperglycemia was 
receded by a period of hyperinsulinism. He 
Iso states that ‘the familial tendency e.xists in 
jperinsulinism as in diabetes.’ Others have 
ommented upon the unusually high inci- 
.ence of diabetes in the family background of 
latients with hyperinsulinism. 

sersfitARY 

Two patients suffering from organic hyper- 
nsulinism were given daily injections of an- 
erior pituitary extract and the- response ob- 
ained was compared with that observed in 
logs receiving the same extract. The results 
ndicate that the extract emploj’ed is 'dia- 
retogenic’ , when administered to dogs; that 
he induction of hyperglycemia in dogs by 
laily injections is associated with a latent 
leriod varying from several days to several 
reeks (a consistent finding observed by all 
nvestigators) ; that the same extract which 
sraoiliialiy hyperglycemia-producing in dogs 
s promptly hypoglycemia-producing in hu- 
oans harboring an excessive amount of 
onctioning islet tissue; and that cessation of 
•Ojections allows the blood sugar to return 
}uickly to or above its original level. During 
•he course of treatment with A.P.E., dogs 
'how a gradual decrease in tolerance for 
arbohydrate while no decrease from the 
eitially excessive tolerance is observable in 
•hese patients. 

It is reasonable to conclude from these find- 
’’p that the initial and primary response of 
® et tissue to the so-called “diabetogenic 


principle” is one of prompt stimulation. In 
order that this response be brought out clear- 
ly it is necessary to have an abnormally large 
amount of functioning islet tissue available 
to respond, so that the secondary effect (islet 
fatigue) of an overwhelming stimulus does not 
soon overshadow the primary activity of the 
substance (as it does in the dog). This require- 
ment is provided in patients having secreting 
pancreatic insulomata. 

In the later periods of injection of A.P.E. 
in one patient neither a hypoglj'cemic nor a 
hyperglycemic effect was obtained. The fact 
that the fasting blood sugar level remained 
low indicates that excessive amounts of in- 
sulin continued to be secreted. But no further 
lowering of the blood sugar was obtainable, 
as it had been during the initial injection 
periods. During this same period no decrease 
in tolerance for carbohydrate was demon- 
strable to indicate that the lack of hypo- 
glycemic response was due to islet fatigue. 
The only ready e.xplanation for this finding is 
the possibility that an anti-insulotropic sub- 
stance had been built up during the first 
three to four weeks of injections. This type 
of response to continued administration of 
pituitary extracts is known to occur (5, 28). 

CONCLUSIONS 

1 . Crude A.P.E. prepared and stored in the 
cold contains an insulogenic or insulotropic 
principle which acts by stimulating directly 
the insulin producing cells of the islands of 
Langerhans. 

2. The exhausting effect of this principle 
upon the islets of Langerhans is responsible 
for the initiation of hyperglycemia in normal 
dogs. This substance is not the same as that 
which produces hjqierglycemia in the Hous- 
say animal. 

3. The sequence of events during the in- 
duction of permanent diabetes in the normal 
dog by means of A.P.E. is (1) a direct and 
excessive stimulation of the islands of Langer- 
hans; (2)a gradually diminishing ability of the 
islets to respond to the persistent stimulus 
with consequent decrease of insulin produc- 
tion; and (3) hyperglycemia, which, if suf- 
ficiently prolonged, carries the process of islet 
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cell degeneration to completion. Hypergly- 
cemia, per .se, constitutes a burden upon the 
already debilitated islets and may set up a 
vicious cycle from which the islets cannot 
escape. 

4. When the islets are able to respond to 
the insulogenic stimulus with sufficient in- 
tensity to avoid being overwhelmed by it, the 
result obtained is not diabetes but hyper- 
insulinism (morphologically and functional- 
ly). This response occurs in the absence of 
hyperglycemia and cannot, therefore, be at- 
tributed to a stimulus stemming from an 
elevated blood sugar level. 

5. Factors which determine whether the 
stimulus will result in diabetes or in hyper- 
insulinism are: 1, duration and intensity of 
the stimulus, 2, total amount of functioning 
islet tissue available to respond, and 3, 
species differences in islet tissue reactivity. 

6. When conditions are such that there 
exists an abnormally great abundance of 
functioning islet tissue (as is the case in 
human organic hyperinsulinism) the principle 
response to the so-called“diabetogenic” factor 
becomes clearly evident. It consists of a 
prompt, sharp, further fall of the blood sugar 
level without any intervening h)^erglycemia, 
and a rapid return when injections are 
stopped. This is in sharp contrast to the pro- 
longed lag period which is necessary for the 
induction of hyperglycemia in normal dogs. 
The hyperglycemia thus produced is a phe- 
nomenon secondary to intense activity of the 
insulotropic substance upon the islet cells 
with eventual fatigue. 

7. It is considered likely that clinical dia- 
betes mellitus and, at least, some cases of 
organic hyperinsulinism have a common basis 
of origin, the latter representing the excep- 
tional response within the species to the same 
insult which usually produces the former. 

CASE REPORTS 

Case §1. 4. P., aged 25, white, single laborer. Ad- 
mitted 10-28-42. 

C.C.— ‘Spells.’ 

P.I. The patient had been perfect!}' well until his 
initial attack in August, 1941. While at work at 11:30 
a.m. he suddenly became ver}' weak and lost con- 
sciousness. He awoke spontaneously in 30 minutes 


and had his lunch. There 
a similar episode at 4 : 30 


1941. 


was no further trouble 
p.m. occurred in Decetrb' 


In mid-January, 1942, attacks became more !• 
quent and progressed in frequency and severiu 
until the time of admission to the Universilv Ik- 
tal. They began to occur most frequently in the ear', 
morning hours (4:00 a.m. to 7 :00 a.m.) butoitemx- 
curred three to four hours following the preced •; 
meal. Premonitory symptoms were hunger, ten; 
weakness, sweating and visual disturbances. This ri' 
followed by a semi-lucid period during which he « 
aware that he could not control his muscular mois 
ments. He knew that he was unable to comprekr 
commands during this period although he hear 
them. Complete loss of consciousness was often a- 
sociated with generalized convulsive movements. 

He did not believe that convulsions occurred der 
ing those attacks in which he was found to be unco*, 
scious in bed before breakfast. The patient’s siskr 
with whom he was living, has a diabetic child recch 
ing daily injections of insulin. The sister having nok 
the similarity of his symptoms to those of hcrch'; 
during insulin reaction, found that he, too, could t 
quickly revived by the administration of oran, 
juice. The patient then learned that he could wardc 
day-time attacks by the ingestion of foodifheactc 


promptly. 

By the time of admission attacks had 
in frequency to an average of two per week. The p 
tient’s weight had been constantly at about 
pounds for several years. . 

P.E. The patient was a very well devclopc 
healthy looking, young male. B.P. 100/60'^^°P ■' 
cal defects could be elicited on examination. 

Laboratory Data. Blood counts, n 
tion and Kahn tests were negative. Spinal fiui t " « 
tive. B.M.R.: -4 per cent. Serum ,| 3 

gm. per cent, albumin 4.6 gm. per 
gm. per cent. Bromsulphalein (5 mg./Ki ° ‘ 
utes): less than 15 per cent retention. 
gram showed a normally functioning g3 
without evidence of stone. X-ray of t e 
negative. Glucose tolerance test after 
dietary preparation ( 8 ) (9) was: 

h 101 

in::::::::::::::::::.-. « 

3 fy 

3i t 

2 

5 ^ 

6 ^ 


Daily fasting blood sugar values jjjng.p 
to 60 mg. per cent; the majority from ^ y-atpe 
cent. Blood sugar values during spon a 
ranged from 9 to 30 mg. per cent. l: 

After the investigative program I- 



-August, 1945 


A PITUITARY INSULOTROPIC PRINCIPLE 


257 


n completed the patient was operated upon by 
F. A. Coller. A firm, round, well encapsulated 
ss, 1 cm. in diameter was found to be deeply em- 
Idcd in the body of the pancreas. This with a sur- 
nding portion of pancreatic tissue was removed 
gs. 5 A and B). A biopsy of the normal portion of 
pancreas (Figs. 5 C and D) and of the liver w'as 
) obtained. (For microscopic findings see under 
■suits’) 

The morning after operation the fasting blood 
■arwas 115 mg per cent. For the next seven daj’s 
las 73, 63 , 98, 78, 83 , 92, and 82 mg. per cent rc- 
ctively. A glucose tolerance test (after standard 
tary preparation) 3 months post-opera tively was: 

r . 72mg percent 

1 h. . 90 

2h . 73 

2ih 64 

3 h . . . 52 

3| h 66 

4h 74 

The patient has returned to his job and has re- 
ined perfectly well for the past two years 

Case ^2. B.S.y aged 41, white, married housewife. 
CC. Increasing fatigue, dizziness, and spells of 
:onsciousncss 

P.7. This patient has been followed during multi- 
admissions and several out-patient visits to the 
iversity Hospital since June 6, 1939. The cssen- 
Is of her histor>’ arc recorded below. 

There had been intermittent difficulty in eating 
id foods since January, 1939. For the most part 
■ had subsisted on a liquid diet. There had been 
luent periods of fatigue and dizziness On May 
1939, she had lapsed into an unconscious state in 
ich she remained for four or five hours until ‘I V. 
ids' were given at a local hospital. Admitted on the 
)lar}'ngology Service on June 6, 1939, for corrcc- 
a of esophageal obstruction, she was found to have 


She remained well until April, 1941, when fatigue 
Alness, irritability and drow'siness began to ap- 
ir in attacks. On May 16, 1941, several teeth were 
traded by her local dentist. That evening she be- 
ne semi-stuporous but recovered in two hours.Two 
\s later a similar attack led her local physician to 
her a total of 70 units of insulin (50 u. and 20 u ). 
e was sent to University Hospital in a semi-coma- 
state. She had gained from 140 to 186 lbs. in the 
•erval. Consciousness was quickly restored by 
■ans of intravenous glucose. For the next two days 
c fasting blood sugar was 28 mg. per cent and 23 
? per cent respectively. During a spontaneous at- 
^ at 1 :00 p m. no the third day the blood sugar 
IS 2 rag per cent. Oral glucose tolerance test after 
\ en days of standard dietary preparation (8, 9) was 
lollows: 


F. . 

49 mg percent 

h h . 

66 

lih 

107 

2h. 

108 

2ih 

104 

3h 

87 

3J h. 

48 

4h 

38 


During this admission cardiospasm again became 
a serious problem but was well controlled by the use 
of nitroglycerine sublingually before meals. It was 
noted that the cardiospasm was intimately related to 
the hypoglycemia, never occurring unless the blood 
sugar first became low. She w'as advised to remain 
for the various tests designed to exclude other possi- 
ble causes of spontaneous hypoglycemia. She ivas 
told that she prdbably had a pancreatic adenoma 
which would require surgery. She asked to be dis- 
charged. 

Her final admission to the University Hospital was 
eighteen months later (11-18-42). In the interim she 
had been eating well, having gained 17 pounds more 
(wt now 203 lbs ). She had been continuously aware 
of mid-morning and mid-afternoon weakness, but 
had had no other symptoms until one month before. 
At that time attacla of unconsciousness, lasting from 
15 minutes to several hours, began to occur again, 
usually coming on m the early afternoon or evening. 
Such an attack would always occur, if for any reason 
she missed a meal. For tht past two weeks attacks had 
been occurring daily. The day before admission she 
had been unconscious from 1 :00 p m to 6:00 p m 
The attack had been terminated by the administra- 
tion of glucose intravenously. 

P B The patient was a very obese woman (S' 4" — 
203 lbs ) who did not appear ill, but who exhibited 
marked emotional lability The B.P. was 138/92. The 
only abnormal physical findings besides the obesity 
were, 1 an adenomatous thyroid, and 2. hyperactive 
reflexes 

Laboratory data Blood, unne and Kahn reaction 
were negative Blood bilirubin 0 3 mg. per cent. Hip- 
puric acid test (IV. — 1 hour) 1.16 and 1 28 gms 
Bromsulphalein (5 mg /Kilo — 30 minutes) 10 per 
cent retention, N P N — 20 and 30 mg. per cent. Se- 
rum proteins — total 6 6 gm. per cent, albumin 3.1 
gm per cent, globulin 3.5 gm per cent. Cholccysto- 
gram showed non-vjsualization of the gall bladder 
without evidence of stone B.M R plus 3 per cent. 

At this point our studies were begun (See Text). 
At the conclusion of the studies operation was re- 
fused and the patient was discharged against advice. 
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Observations on 78 Thyrotoxic Patients 
Preated with Thiouracil 


H. McGavack, M.D., A, J. Gerl, M.D., 
. H. Morton, M.D., M. Vogel, M.S.‘ and 
). SCHWIMMER, M.D. 

'rom the Deparhiicnl oj Medicine^ New York 
{ediral College j and Ike New York Medical 
‘dlegc, Metropolitan Hospital Research 
'nit, New York, N. Y. 


rNASiWCR as nearly 12 per cent of all 
cases treated with thiouracil have shown 
^ reactions of lesser or greater degree (38) 
: seems essential to collect data from large 
roups of patients before giving unqualified 
apport to its widespread use. We reviewed 


Forty-one patients were allowed to con- 
tinue their usual routine of living. The re- 
mainder were hospitalized for long or short 
periods to permit continuous observation and 
more thorough investigation. Except for their 
confinement in the hospital these patients 


Table 1. AcEAN»SE.\DrsTRiBUTiomN 78 Cases of TnyROxoxicosJS Treated uith TinouEAciE 


T^-pe of goitre 

Total 

No. 

1 Male ] 

[ Female 

No. 

j Age (yrs ) 

No. 

1 Age (yrs ) 


1 Range | Av 


j Range 

Av. 

Hyperplastic 

S3 

6 

1 25-64 1 46 5 

47 

1 14-65 

40 1 

Nodular 

25 

4 

1 46-65 1 50 7 


1 31-67 

47.7 


78 

10 ! 

1 1 

1 68 1 



he entire literature to June 1, 1944 (38). 
ince that time at least 58 articles on thioura- 
ilhave appeared (3-38, 4(M2, 44-52, 54-64), 
f which 34 (3-7, 9-11, 14-16, 19, 22, 23, 
5-27. 29, 30, 34-38, 40-44, 46, 50-52, 57, 
^62) summarize data from not less than 
00 patients. 


1. Material and methods 
Ten male and 68 female patients with 
Vrotoxicosis were studied while under 
eatment with thiouracil- (Table 1) for 
eriods ranging from two weeks to 16 months 
Table 2). 
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Table 2 Treatjient of 78 Thyrotoxic Patients wrrn 
Thiouracil 


Months 

No 

1 Treatment 


of 1 

treat- 
ment 

under 

treat- 

ment 

Discon- 

tinued 

m 

Resumed 

in 

Remarks 

0 

i 

78 

76 

2 

0 

1 operated 

1 

68 

8 

3 

1 toxic 

5 operated 

2 

59 

7 

1 

1 operated 

3 

52 

3 

3 

4 

45 

1 

0 


5 

42 

2 

1 


6 

37 

2 

0 


7 

28 

3 

0 

1 operated 

8 

19 

4 

1 

9 

18 

1 

1 


10 

14 

1 

1 


11 

9 

0 

0 


12 

7 

0 

0 


13 

4 

0 

0 


15 

3 

0 

0 


16 

0 

0 

0 
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were encouraged to conduct themselves as 
they would at home; no special diets, periods 
of rest, or drugs (with the exception of 
thiouracil) were used. 

Various routines for the administration of 
thiouracil have been used in the course of 
these studies, but that which is now com- 
monly employed follows: 


Table 3. Daily Distribution oe Thiouracil 
Medication 



Total 

dose 

daily 

2 tablets 
given at 

1 tablet given at 

gm. 

0.8 

tab. 

8 

7 a.m. and 

10 a.m. and 1, 4, and 7 p.m. 

0.6 

6 

10 p.m. 

0 

7 and 10 a.m., and 1, 4, 7 and 

0.4 

4 

0 

10 p.m. 

7 a.m., 12 noon, and 5 and 10 

0.3 

3 

0 

p.m. 

7 a.m., 2 and 10 p.m. 

0.2 

2 

0 

8 a.m. and 8 p.m. 


Other features of the regimen, including a 
description of laboratory methods, have been 
previously described (38, 53). 


II. RESULTS 

A. Change in subjective symptoms and physi- 
cal findings 

The more commonly mentioned symptoms 
and observed signs are included in Table 4. 
A “sense of well being” was usually experi- 
enced by the patient long before specific 
subjective complaints or objective phe- 
nomena showed any appreciable change. This 
ill-defined feeling of improvement has been 
known to make its appearance as early as the 
third day, and was usually present by the end 
of the first week. The term “nervousness” 
was used quite loosely by most patients and 
in some instances could not be further clari- 
fied or amplified. 

The pulse rate was almost invariably lower 
after treatment, although in 4 instances it did 
not return to normal, even after several 
months of care. One of these four patients 
was in severe cardiac failure when treatment 
was begun. The other three showed no clinical 
or electrocardiographic evidences of myo- 
cardial damage, although some may have 


been present. Of the 30 patients with a f 
treatment systolic blood pressure c.\ccc\| 
150 mm. of mercury, three had a known I 
tory of essential hypertension. The remain 
5, in whom the pressure did not fall be' 
150 mm. of mercury under treatment, w 
believed to be suffering from a benign fc 
of hypertension, as the diastolic pressure 
each instance was 90 mm. of mercury or 
low. Exophthalmos was present in 38 of 
patients (Tables 4 and 5). In no instat 
was an increase in the exophthalmos obscr 
under treatment. This may simply mean t 
we had no instances of the thyrotropbic fc 
of exophthalmos in the entire series of cr 
(43). 


Table 4. Clinical Findings in 78 Thyrotoxic Pun 
Treated ivith Thiouracil 


Number of Patients 


Symptoms 
and signs 


Initi- Not 

ally men- 

present tioned 


First Ab' 
symptom ail 
to disap- tre; 
pear* me 


“Nervousness” 

78 

0 

Apprehension 

62 

16 

Palpitation 

44 

13 

Insomnia 

38 

24 

Voracious appetite 

45 

22 

Anorexia 

11 

22 

Weakness 

19 

49 

Diarrhea 

7 

0 

Sweating 

65 

8 

Pulse above 100 

52 

0 


Systolic B.P. above 
150 mm. Hg. 
Pulse pressure 
greater than 
diastolic pressure 
Loss of weight 
Enlarged thyroid 
Exophthalmos 
Fibrillation 


30 


26 

78 

65 

37 

18 


0 

0 

0 

0 

0 


35 

29 

14 

17 

3 

0 

0 

0 

0 

0 


0 

18 

0 

0 

0 


a In some instances two of these were be 
pear simultaneously or nearly so. 

** Decreased only — see tab. #6. 

^ Decreased only — see tab. #5. 


An initially large thyroid gk" '' 
countered in 65 patients, of tvhorn 
hyperplastic, and 24 a nodular got cr 

fibrillation present in 18 
treatment was believed to reflect, a 
part, the abnormal cardiac loa ' 
the thyrotoxicosis. Digitalis was p 
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Table 5 Exopiitiiailios in 78 Thyrotoxic Patients Treited turn TniouRAcii 




Hyperplasia 



“Adenoma" 



Total 

No 

cases 

De 

creased 

1 

Un 

changed 

In 

creased 

Total 

No 

cases 

De 

creased 

Un 1 
changed 

In 

creased 

before Treatment 

29 1 







9 







fnder Treatment 

26 1 

13 

13 

0 1 

9 

4 

5 

0 

] M R still high ^^hen obser\ation made 
ffect of Treatment not mentioned 

1 I 

4 

1 

j 

0 

i 

0 

0 

1 

0 


lot given to any of these patients until the 
Jijroid condition uas brought under control, 
ind then only if the fibrillation had failed to 
lisappear under thiouracil therapy alone In 
,ix of the ten patients with hyperplasia, a nor- 
nal rhythm was resumed under thiouracil 
herapj alone In one of these, a Wilson type 
if bundle branch block was present which 
vas not influenced by the thiouracil Two of 
hese ten patients developed a normal rhythm 
vhen digitalis was added, and in two the 
ibrillation remained unchanged despite both 
Jnouracil and digitalis In the nodular group 
in of eight patients developed a normal 
hjthm under treatment with thiouracil 
done, one more reverted to a normal sinus 
nechanism when digitalis was also admin- 
stered, and one remained resistant to both 
jpes of therapy Under previous therapy 
'ith digitalis and iodine in four of the hyper 
ilastic variety and in two of the nodular ty pe 
d goiter, no change m the associated fibril- 
ation had been obtained 
Prmoiis operation had been performed in 


10 of the S3 patients with a hyperplastic 
goiter and in 8 of the 25 with a nodular gland 
Multiple operations had been done in three 
patients These surgical procedures appeared 
to exert no influence upon the action of 
thiouracil in relieving all toxic manifestations 
of either type of goiter 

B Laboratory data 

The correlation of objective clinical and 
laboratory data are well illustrated in Figure 
1, {case No 64) This figure graphically de 
scribes the case of a 44 year old woman, whose 
sy mptoms had started two years prior to the 
beginning of therapy Since that time she had 
complained of palpitation, cold clammy per- 
spiration particularly of the hands and feet, 
and nervousness She was 60 25 inches tall 
and despite a 10 pound loss of weight in one 
y ear was still much overweight at 1 54 pounds 
Eye signs of thyrotoxicosis were absent The 
confirmatory findings included a diffuse soft 
enlargement of the thyroid, a fine tremor of 
the tongue and hands, tachycardia (initial 


Table 6 Changes in the Size of the Thiroii) While Under Tkeathent ivtth Thiouracil 
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Data from Case 64 (Mrs. M.SJ 
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ite 140 per minute), hypermotility of the 
art, and hyper-active reflexes. The patient 
as believed to have a forme fruste tjTie of 
ixic hyperplasia. Under treatment it will be 
Dted from Figure 1 that the basal metabolic 
ite and the blood cholesterol moved inverse- 
' to each other, and that the cholesterol 
[ceeded high normal levels while the meta- 
olic rate was still plus 18. A later adjustment 
)ok place in this figure only to give way to 
bnormally high values as a myxedematous 
ate was reached. Moreover, it seems im- 
ortant to emphasize the fact that myxedema 
ccurred when the basal metabolic rate was 
linus 8. The weight changes in this case are 
ither typical with an initial decrease and 
jbsequent increase, although in underweight 
idividuals the increment often begins some- 
’hat earlier, i.c. in the second week. The de- 
rease in weight during the myxedematous 
base was seen in all of the four patients who 
eveloped the condition and is thought to be 
ue to the heightened irritability, nervous- 
ess and insomnia which occurs. 

The marked decrease in the leucocyte and 
olymorphonuclear cell counts occurred at 
be end of the first week, in Case number 64, 
bat is somewhat earlier than usual (Fig. I), 
'reatment was not stopped because of the 
apid return to normal within 24 hours, and 
be complete absence of subjective symptoms 
ommonly seen in the toxic or hj'persensitiv- 
ty individual. Notice the slight increase in 
be total number of white blood cells appear- 
in the tenth week of treatment. This is a 
ommon phenomenon frequently occurring 
nmediately after a depression at any time 
luring treatment and commonly much more 
nonounced than seen here. 

1. The basal melabolic rate 

Composite curves of serially taken basal 
netabolic rates in the hyperplastic and nodu- 
4r groups revealed no difference in the speed 
^ith which the two groups reacted to thioura- 
nl. However, when we compared the group 
d individuals which had basal metabolic 
rates above 50 with those below that figure. 
It was obvious that the drop in the former on 
4 percentage basis was much greater during 


the first two weeks than was that of the 
latter (Fig. 2 and Fig. 3). 

2. Blood cholesterol 

Initial values for blood cholesterol were 
high, i.e., above 200 mg. per 100 cc., in 11 of 
52 patients upon whom performed. All of 
these had satisfactory evidence of thjTO- 
toxicosis, but in two the high cholesterol 
could have been attributed to an uncon- 
trolled diabetes. In 36 patients, serial exami- 
nations were made while patients were under 
treatment. In 31, these studies were done at 
approximately two week intervals until the 
thyrotoxicosis was controlled and less fre- 
quently thereafter. 

The relation between the concentration of 
cholesterol in blood and the degree of eleva- 
tion of the basal metabolic rate was of in- 
terest. In 12 of 31 patients the cholesterol 
exceeded 200 mg. per 100 cc. when the basal 
metabolic rate was between plus 10 and plus 
IS per cent, and in an additional 14 exceeded 
that value tvhen the basal metabolic rate 
varied between plus 5 and plus 10 per cent. 
In other words, approximately 84 per cent of 
the patients showed somewhat elevated 
cholesterol values when the basal metabolic 
rate was between plus 5 and plus IS per cent. 
The general clinical condition of the patient 
was always satisfactory with basal metabolic 
rates within such a range, and usually at its 
best when the metabolic rate was between 
plus 10 and plus 15. 

Despite these facts, the absolute level of 
the blood cholesterol was hardly of as great 
importance as the percentage changes from 
the initial levels in each individual patient. 
This is readily shown in Fig. 4, which is a 
composite curve of the percentage changes in 
blood cholesterol plotted against the basal 
metabolic rates. In this curve the initial 
value for blood cholesterol in each individual 
patient is taken as 100 per cent, and subse- 
quent values are figured as a percentage de- 
viation therefrom. 'Wfliile there was a great 
deal of “scattering” of the figures here 
plotted, the mean values and standard devia- 
tion permit the conclusion that a straight line 
relationship apparently exists between the 
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lercentage increase in the blood cholesterol 
nd the decrease in the basal metabolic rate. 

, The blood picture 

In two patients, anemia in which the 
rythrocyte count was 3.5 million or less and 
he hemoglobin 65 per cent or less has been 
ncountered after several months of treat- 
nent. One of these patients was relieved by 
he administration of iron by mouth while 
hiouracil was continued; in the other, 
hiouracil was stopped and an operation per- 
ormed. 

The behaviour of the leucocytes of patients 
inder treatment with thiouracil is sum- 

Tabie 7. Data from Blood Counts in 78 Patients wi 


tients (Cases 22 and 34), and necessitated dis- 
continuance of the drug. Both patients were 
seriously ill, butrecovered completely in from 
10 to 13 days, one following a series of trans-. 
fusions and injections of pentnucleotide, and 
the other following a policy of watchful wait- 
ing during which fluids were forced to favor 
e.xcretion of the drug. These are reported in 
detail elsewhere (39). The first of these had 
received approximately 21 gms. of drug at 
the rate of 0.5 gm. daily. She developed a 
sore throat and bleeding of the gums two days 
prior to the complete disappearance of the 
granulocytes. 

The second patient had been on graded 
I Thyrotoxicosis under Treatment with Thiouracil 



Leukopenia 

i (<5,000 cells cu. mm.) 

Relative granulocytopenia 
(Polys<50%) 


No. 

Week of appearance 

No. 

Week of appearance 


cases 

Range I Average 

cases 

Range j Average 


\ppearing and Disappearing during Treatment 


Reaction Necessitated stopping Drug 


narized in Table 7. Leukopenia, that is, 5,000 
irless leucocytes per cu mm. was encountered 
n the pretreatment period in 5 of 78 cases; 
lone of these had a relative granulocytopenia; 
hat is, less than 50 per cent polymorphonu- 
:lear leucocjrtes in the stained smear. How- 
iver, there were six instances of relative 
granulocytopenia in which the total leucocyte 
lount was normal. All of these abnormalities 
iisappeared under treatment with thiouracil 
ivithout any exacerbation of the initial or pre- 
treatment disturbance. 

On the other hand, 11 patients developed 
a leukopenia, and 14 a relative granulocyto- 
penia, while undergoing treatment with 
thiouracil (Table 7). The majority of these 
reactions appeared between the second and 
third weeks of treatment with an over-all 
average for the former of 2.8 weeks and for 
the latter of 3.5 weeks. All of them disap- 
peared without interfering in any way with 
the therapeutic regimen. Severe leukopenia 
with agranulocytosis occurred in two pa- 


doses of the drug for two months, beginning 
with 0.6 )gm. daily, and was receiving 0.2 
gram daily at the time of the reaction. On the 
tenth day of treatment and on several subse- 
quent occasions prior to the development of 
the agranulocytosis either leukopenia or ab- 
normal white forms in the stained smears 
had been observed. In this patient the onset of 
fever and disappearance of granulocytes were 
simultaneous. 

C. Toxic reactions 

1. Those which disappeared without altering 
the course of therapy. 

Generalized pruritus occurred in five pa- 
tients; rashes, most marked over the forearms 
and legs in three; edema, most marked about 
the eyes and around the ankles in three; 
diarrhea in one; and dryness of the mouth 
with excessive thirst, in one. Reference has 
already been made to leukopenia and granu- 
locytopenia. 
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2, Those which necessitated cessation of therapy 

Two patients with agranulocytosis have 
already been discussed. In two additional 
patients, the onset of a chill associated with 
high temperature, urticarial rashes, sore- 
throat and symptoms of “the grippe” neces- 
sitated the discontinuance of therapy. Each 
of these patients, whose reactions are de- 
tailed elsewhere (39), recovered completely 
in about ten days. In each, a subsequent 
single dose of the drug reproduced within six 
hours the entire syndrome in a somewhat 
milder form. The hypersensitive rather than 
the toxic nature of this type of reaction seems 
to be confirmed. 

Myxedema has been observed in four pa- 
tients, two of whom had hyperplastic and two 
had nodular goiters. Their lowest basal 
metabolic rates were minus 8, minus 12, 
minus 11, and minus 15 respectively. In one, 
the myxedematous state was complicated by 
cardiac failure, so that it is quite possible that 
her lowest recorded basal metabolic rate of 
minus 8 was considerably higher than was to 
be expected as a result of the thyroid status 
alone. All of these patients recovered spon- 
taneously after cessation of the drug; restitu- 
tion began at approximately five* days and 
was completed within two weeks. It is easy 
to avoid myxedema by keeping the basal 
metabolic rate above plus 5. The state was 
purposely induced in three of the four patients 
above in order to study serial changes in 
capillary permeability. The fourth patient 
had failed to keep several appointments but 
had continued “the greater than maintenance 
dose” of the drug previously prescribed. In 
all of these four patients the drug was re- 
sumed at “maintenance” levels when the 
basal metabolic rates had returned to between 
plus 10 and plus 15 per cent. 

D. The influence of thiouracil on diabetes 
mellitus in the thyrotoxic patient 

Eleven of our 78 thyrotoxic patients had a 
pre-existing diabetes mellitus; five of these 
were associated with a h}q)erplastic goiter and 
sLx with a nodular type. During the period 
of treatment with thiouracil the tolerance 
of one of these patients decreased as shown 


VcL- 


by the need for a permanent increase in t' 
dosage of protamine zinc insulin from Ifi 
50 units daily. However, this change in to!, 
ance occurred subsequent to an intercurrc 
pneumonic infection and was probably due; 
it. In three patients, there was no diangi ; 
tolerance. All three were maintained onp: 
viously selected diets, had normal bb 
sugars at the beginning of therapy and d 
not show glycosuria before or during l! 
period of treatment with thiouracil. 0: 
needed 30 units of protamine zinc insul 
daily throughout the period of observatio 
The others were controlled with diet alone. 

All of the remaining eight cases showed in 
provement in their diabetic status throia 
the use of thiouracil. Six were without give 
suria on diet therapy without insulin but: 
had high fasting blood sugars when first sec 
the actual figures in mg. per 100 cc. bein 
350, 280, 207, 201, 194, and 180 respective! 
Serial weekly examinations showed a norm 
blood sugar as soon as the basal metabol 
rates were brought within normal levels. V 
two remaining patients needed insulin topr 
vent glycosuria. Under treatment^ wil 
thiouracil the amount-of protamine zinc ii 
sulin required was reduced from 125 and . 
units respectively to 30 and 10 units r 
spectively. 


E. The maintenance dose of thiouracil 
Fifty-four patients wmre followed to con 
plete control of their thyrotoxic state v | 
under treatment with thiouracil. > 

nance doses as related to the initia } 
served basal metabolic rates are recort c ^ 
Table 8.' The majority of J 

— were maintained satisfactorily on , 

of drug daily. However, the average ai ) ^ 

for all patients with pretreatment basal ^ 

bolic rates of plus 30 or more .. .. 
higher (0.23 gm.) than that neecssa . 
those whose initial rates were b^e ow ^ 

(0.17 gm.). The maintenance dose_^- 

termined by “trial and error. In , 

the dose had to be increased 
reduction, in order to prevent t le ; 
of symptoms and signs of thyro ox 
five instances from 0.1 to 0.2 gen., 
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im 0 1 to 0 3 gm.; in four, from 0.2 to 0.3 
m , and in two, from 0.3 to 0 4 gm. It is 
lerefore patent that cases must be in- 
n idealized. The drug should not be aban- 
oned as unsatisfactory because too small a 
laintenance dose is attempted. 

The discontinuance of therapy 

No patient was able to stop treatment until 
liouracil had been continued for at least two 
lonths. If thiouracil was used less than 
ffo months, symptoms invariably returned 
Table 2). At the end of two months, it was 
ucccssfully stopped in five patients How- 
ver, attempts to discontinue therapy in some 
idividuals after IS months have led to an 
xacerbation of the disease process. Thus far, 
herefore, there is no “rule of thumb” by 
rhich the termination of treatment can be 
redicted It is our present practice to reduce 
he dose of drug at first rapidly until a fairly 
table non-toxic state has been attained, 
further reduction is made much more gradu- 
lly, beginning as a rule between the third 
nd fourth months of treatment. 

III. DISCUSSION 

Williams believes that probably more than 
1000 patients with thyrotoxicosis have re- 
eived thiouracil (61), although his remarks 
ind conclusions are based upon 304 cases suf- 
iciently studied by himself and others to 
lermit satisfactory summation. Since his re- 
)ort was written, i e. since July, 1944, at 
east 500 additional cases have been discussed 
n the literature, exclusive of those herein 
Jientioned It is difficult to make an ac- 
curate count as some of the cases have been 
uentioned by the same author or group of 
wthors in more than one article Moreover, 
-here are undoubtedly more patients under 
reatment than have been summarized in the 
iterature, as a number of authors have writ- 
ten only of their unusual e.xperiences, or have 
inly discussed cases bearing on some phase 
if the action of the drug which they have 
’inglcd out for special study It has been our 
tort to summarize the major clinical data 
in all our cases so that we may gain perspec- 
uve on the over-all action of the drug as it 


may be expected to affect large groups of 
people when applied in the general practice 
of medicine. With this in mind certain 
features in our results justify comment: 

A. Toxic reactions 

Agranulocytosis occurred in two of our 78 
patients (2.5 per cent) These we have de- 
scribed elsewhere in detail (39) This is the 


Table 8 Daily Maintenance Dosr of Thiouracil in 
Rtlation to the Psie-Tseatiiient Basal 
Metabolic Rate 


Initial B M R 

No of 

Daily dose of 

(% of norma!) 

patients 

thiouracil (gm ) 

+50 and over 

2 

0 4 


8 

0 3 


12 

0 2 


2 

0 1 


Tot 24 

Av 0 24 

+30 to +50 

2 

0 4 


4 

0 3 


to 

0 2 


3 : 

0 1 


Tot 19 

Av 0 23 

Up to +30 

1 

0 3 


6 

0 2 


4 

0 1 


Tot 11 

Av 0 17 


only serious complication to be encountered 
in the use of the drug It has been reported in 
seven patients in addition to the two men- 
tioned herein (1, 2, 17, 29, 35, 52, 60) Of 
these, three have died (17, 29, 35) as a result 
of the agranulocytic reaction. However, in 
one of these (29), the patient was 62 years old 
and was suffering from diabetic coma as well 
as the drug reaction when admitted to the 
hospital Three additional cases have been 
described in the literature under the title of 
agranulocytosis in which there was actually 
only a neutropenia, and the symptoms were 
mild (34, 35, 44). It is quite likely that most 
of the patients who have developed an 
agranulocytosis have been reported not only 
because of the severity of the symptoms but 
also because, as is the case with every new 
drug, the physician’s attention is immediately 
focussed upon any unusual or untoward as- 
pect thereof. If that is the case then there 
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have been nine reactions in approximately 
2500 reported cases, or an incidence of 0.36 
per -cent. Even if ever}^ series ran as high as 
our own, with an average of 2.5 per cent re- 
actions of a severe nature, the morbidity and 
mortality is certainly less than that attendant 
upon previously recognized means for dealing 
with th 3 ’-rotoxicosis. The fact remains never- 
theless that agranulocytosis is an alarming 
manifestation of hypersensitivity or toxicity, 
and should make for caution in the use of the 
drug by all practioners. 

The majorit}'^ of agranulocytic reactions 
have occurred between the third and seventh 
weeks of treatment. A factor in the produc- 
tion of the bone marrow block appears to be 
the tremendous concentration of the drug in 
the marrow as shown by Williams, Ka}'^ and 
Jandorf (63). Using human subjects, these 
workers showed that bone marrow concentra- 
tions of thiouracil rose rapidly following the 
administration of from 0.4 to 1.2 grams of 
thiouracil daily. Within three days the aver- 
age bone marrow-blood ratio of the drug was 
12, and in those patients treated from six to 
22 days the average bone marrow-blood ratio 
rose to 85. This was the highest concentration 
of the drug in an}'^ tissue of the body. In the 
patients observed for longer periods of time 
the thyroid showed the second greatest con- 
centration with a tissue-blood ratio of 46 to 
1, that is only slightly more than half that 
observed for the bone marrow (85 to 1). If 
possible a successful substitute for thiouracil 
should have less tendency to pack the bone 
marrow and even greater proclivit)'- for the 
thyroid. 

One other type of toxic reaction justifies 
emphasis. We have had two cases in which 
there occurred chills, fever, and widespread 
urticarial rashes. Neither in our cases nor in 
those reported in the literature has this type 
of untoward response endangered the life of 
the individual, but in many instances, as in 
both of our patients, it has been sufficiently 
severe to warrant cessation of the drug. It 
appears to be a true hj^ersensitivity, and has 
usually occurred before the tenth day of ad- 
ministration of the drug. In man)’’ instances, 
as in both the cases above reported, attempts 


to reintroduce the drug, even in small qua: 
ties, have usually resulted in a reproductio: 
the symptoms. Desensitization has been 
tempted by some workers (1-3), but tki 
gree of success is questionable. 


B. The uniformity with which all 
thyrotoxicosis may be relieved 


If thiouracil is continued a sufficiently 1 
time in sufficiently large dosage it has h 
our own experience as well as that of ! 
majority of workers that thyroto.xic 
whether due to a diffusely hyperplastic o 
nodular gland can be completely relieved, 
one of our patients (Case 21), it was sei 
weeks before a basal metabolic rate will 
normal range could be attained, althoi 
0.8 gm. of drug were given for one vc 
0.6 gm. for three additional weeks, and 
gms. for the remainder of the seven vcc 


period. 

Paschkis and his associates also called 
tention to the necessity for very large dosC: 
one patient who required 2.0 gm. of thedi 
daily for a short time (46). Rose and McO 
nell (51) treated one patient for 34 vei 
before her basal metabolic rate fell ^ 
plus 15 per cent. . 

As a rule some sy’^mptoms are impro'W 
early as the seventh to tenth day, an 
average patient is well on the way to co 
plete control by the end of the thir 
Some failures have been reported in t c i 
ture (22, 49, 51, 57 -discussion by » ^ 
but in every instance one can say vi 
tainty that the dosage of the drug 
small, the period of trial too short, '’U 
medication, particularly iodine, P 
evaluated; and so forth. Rose an ^ 

(51) have called attention to t ese 
some length in discussing their own 
failures. It seems therefore safe to 
any type of thyrotoxicosis may 0 
by the drug provided proper con 
treatment are observed. 


. Criteria for optimum treatment ^ 
The fact that we have able to F. .. 
le picture of both simple 
id myxedema by high dosage o 
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lur patients (Cases 17, 29, 52, and 64) justi- 
:s some comment on ways and means of 
laintaining the patient in an optimal state, 
imsworth (22) sharply distinguishes these 
true toxic effects” of the drug from the fe- 
cile and hematopoietic or “hypersensitive 
actions.” In avoiding over-dosage, atten- 
on to the following have been of value to us: 

, The basal metabolic rale 
As soon as a basal metabolic rate of plus 
5 or below has been attained, we have 
riven to ascertain immediately the lowest 
laintenance dose which will keep it between 
lus 5 and plus IS. It is in this range of basal 
letaholism that patients have been most 
insistently free of subjective symptoms, 
ave achieved normal pulse rates and blood 
ressures, and have established satisfactory 
icrements of weight. 

The blood cholesterol 

IVhen a formerly normal or low normal 
holesterol rises above the top normal figure 
200 mg. per 100 cc.) the dose of drug may be 
Educed irrespective of the concomitantly re- 
orded basal metabolic rate. Blood cholesterol 
:vels between 175 and 250 mg. per 100 cc 
re common in the adequately treated pa- 
lent. 

Enlargement of the thyroid gland 

When enlargement of the thyroid gland 
iccurs, it usually implies the formation of a 
olloid poor in iodine with a beginning ex- 
laustion of the highly overstimulated thyroid 
ell. While the decreasing basal metabolic 
ate and the rising blood cholesterol usually 
live us warning that this is occurring before 
he gland actually enlarges, nevertheless 
here have been several instances in which the 
■nlargement of the gland appeared so rapidly 
hat the other signs had been overlooked, 
fhis increase in the thyroid may occur at any 
ime hut has usually appeared between the 
econd and sixth months of treatment Dis- 
continuance of the drug or a reduction in the 
'ize of the dose has always been attended by 
‘ recession in the thyroid. If on a second oc- 
asion cellular exhaustion is produced, the 


gland responds in a manner similar to that 
previously observed. 

D. The significance of a decrease in the size 
of the thyroid gland 

We have just discussed the probable cause 
of the enlargement of the thyroid which oc- 
curs when treatment with thiouracil is being 
pushed too far. There remains to be con- 
sidered the transient decrease in the size of 
the gland which is most frequently observed 
between the second and fourth weeks. While 
we have performed no biopsies, it is our belief 
that this transient decrease in size cor- 
responds to the time at which the gland is 
yielding to the tissues the excessive amounts 
of thyroglobulin present prior to the begin- 
ning of treatment. This concept would be in 
accord with the findings noted in thyroids re- 
moved at operation (3, 4, 10, 42, 51, 60). 

E. The duration of treatment 

Our ability to discontinue the drug in the 
average patient without a recurrence of 
symptoms has varied widely . . . from 2.5 to 
16 months. This seems to have been the uni- 
versal experience of all observers. The results 
of several serve to stress the fact (1-4, 6, 7, 
44, 46, 51, 60-62) There is evidence to sug- 
gest that the drug can not be successfully dis- 
continued until such time as the thyroid cell 
has reached an “exhaustion” or “near-exhaus- 
tion” stage, or until the excessive hypothala- 
mico-pituitary stimuli have been reduced. 
Because of the large number of variables im- 
plied in the two statements of the above 
sentence, it is rather obvious that the dura- 
tion of successful treatment becomes a dis- 
tinctly individualistic matter. 

Unsuccessful attempt has been made on 
three occasions to stop treatment in one of 
our patients (Case 29) who has been taking 
thiouracil for 16 months Abnormal business 
stresses leading to long hours of work, exces- 
sive stimulation with alcohol and coffee, and 
an initially asthenic constitution seem to be 
the contributing factors in maintaining his 
pituitary and thyroid activity at a high level. 
Another patient of rather mercurial disposi- 
tion (Case 41) has slipped into and out of 
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h 3 ^oth 3 Toidism on more than one occasion, 
although her condition has been continuousl 3 ’^ 
watched at not longer than monthly intervals. 
Therefore, for the present at least, we can not 
establish a hard-and-fast rule for stopping 
therap 3 L This raises the whole problem of how 
long we should use thiouracil before resorting 
to some other form of therapy, such as 
surger 3 L Our experience affords no scientific 
answer to this question. Perhaps work of the 
t 3 '^pe alread 3 '’ begun b 3 '’ Williams and his as- 
sociates (63) may throw light upon it. It 
would certainty be invaluable to know tissue 
concentrations of the drug after it had been 
used for months. Do the tissues establish a 
level varying with the dose of drug used? Can 
this level be maintained indefinitely without 
damaging the tissues of the host? The 
answers to these and similar questions are 
essential to a full evaluation of the place of 
thiouracil in the treatment of the thyrotoxic 
patient. 


IV. SUMlilARY 

1. Ten male and 68 female patients with 
th 3 aotoxicosis have been studied while under 
treatment with thiouracil. 

2. Of these 78 patients, 53 had a diffusely 
h 3 ’^perplastic and 25, a nodular t 3 '-pe of goiter. 

3. Periods of treatment have varied from 
two weeks to 16 months. 

4. “Nervousness,” apprehension, palpita- 
tion, and loss of weight were the most com- 
mon s 3 'mptoms and were among the first to 
disappear. 

5. Exophthalmos was present in 38 of the 
78 patients, and was decreased under treat- 
ment in 17 instances. 

6. In 65 instances, the thyroid was initially 
enlarged. Under treatment there was a 
transient decrease in size in 20, and a more 
prolonged increase in size in 21. 

7. The auricular fibrillation initially pres- 
ent in 18 individuals disappeared in 12 with- 
out other therap 3 ’- than the thiouracil. 

8. Eight of the 78 patients were continued 
on the drug onty sufficientty long to prepare 
them for surgery. 

9. The basal metabolic rate was depressed 
b 3 ^ thiouracil in both the nodular and hyper- 


plastic t 3 ^pes of thyrotoxicosis. The aur; 
initial basal metabolic rate for the cn! 
group was plus 46.0 per cent with a low 
plus 18 and a high of plus 87. The apprr 
mate time taken for the basal metabolic r: 
to reach plus 15 or below was three weeks 

10. The initial blood cholesterol level v 
above 200 mg. per 100 cc. in 11 patients.! 
pretreatment blood level for this substai 
bore no direct relationship to the height 
the basal metabolic rate nor to theseveriU 
the thyrotoxic state. In ever}' instance, 
the basal metabolic rate fell, the blood cho! 
terol rose. 

11. Toxic reactions included two cases 
agranulocytosis and two cases with sc\i 
febrile reactions, chills and urticarial s! 
lesions. 

12. Eleven of the 78 patients had a p 
existing diabetes. In three of these 1 1 patiei 
there was no change in glucose tolcrar 
under treatment. 

13. The maintenance dose of thiouracil! 
varied from 0.1 gm. to 0.4 gm. daily with 
average of 0.23 gm. daily for the 67 patici 
whose initial basal metabolic rates werep 
30 or above. 

14. The treatment of 14 patients was si 
cessfully discontinued, as follows: at the e 
of two and a half months in five cases, o 
months in one; five months in one,^- 
months in two; seven months in two, a 
eight months in three. 
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T he rapid accumulation of a relatively 
large amount of encouraging data per- 
taining to the therapeutic use of 
'hiouracil suggests that this or some similar 
"'ompound eventually may attain recognition 
[Or the medical treatment of patients with 
hyro toxicosis. 

The experimental background leading to 
, he development of this form of therapy, as 
?ell as the results of its rather extensive 
' linical trial, have been reviewed by Astwood 
, 1), Williams (14) and others (2, 10, 12, 18) 
llthough the exact scope of the value of 
-hiouracil has not been determined as yet, 
ecent editorial comment (4) intimated that 
safe basis seemed to have been established 
or continued observations concerning its 
herapeutic action. In conformity with this 
•pinion, the following experiences with the 
Irug are presented. 

THE INVESTIGATION 

^ The present report is based upon observa- 
lons made on 35 unselected thyrotoxic pa- 
tents who were treated with thiouracil. Nine 
f these patients were referred to in a previous 
'teliminary communication on the same 
ubject (18). The whole series comprised 30 
“moles and five males ranging in age from 13 
0 65 years; the majority, however, were be- 
"teen the ages of 20 and 50 years. On the 
•asis of the clinical diagnoses, there were 19 
OSes of e.xophthalmic goiter (Graves’ dis- 
ose), 11 cases of diffuse (non-exophthalmic) 
°^ic goiter and five cases of toxic nodular 
Oder. Four were examples of recurrent 
5 perthyroidism following thyroidectomy^. 


One patient was in the sixth month of preg- 
nancy' at the time the treatment was started. 
Another had a thyrotoxic psychosis with ex- 
treme agitation. Twenty'-five of these pa- 
tients were under observation in the hospital 
during the initial stage of their thiouracil 
therapy; the remainder were followed entirely 
as out-patients In the majority of instances, 
the pre-treatment levels of the basal meta- 
bolic rate, the resting pulse rate, the blood 
chemical constituents, etc., were established 
by observations on at least two consecutive 
days Following the institution of treatment 
with thiouracil, attention was focussed upon 
the clinical status of the patient yvith special 
reference to any apparent changes in the 
thyrotoxic manifestations and in the size and 
consistency of the thyroid gland. Estimations 
of the B.M R and of the concentrations of 
cholesterol (total) by the method of Myers 
and Warded (9) and of the alcohol-insoluble 
(organic) iodine" in the whole blood were per- 
formed at weekly intervals and, when pos- 
sible, leukocyte counts were made twice 
weekly for the first month. Thereafter, the 
interval between the tests was lengthened de- 
pending upon the therapeutic response or 
other circumstances. 

The initial dosage of thiouraciF was 600 
milligrams daily given as three doses of 200 
milligrams each at approximately six-hourly 
intervals. With the occurrence of obvious im- 


1 The estimation of iodine in the residue obtained after 
treating oxalated whole blood with absolute ethyl alcohol 
was performed by means of a method described by Perkin 
(11) with certain technical modifications (16, 17) 

* Supplied by the Lederle Laboratories, Pearl River, 
New York, courtesy of Dr Stanton M Hardy 
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provement as indicated a decline of the 
B.M.R.j usually after one or two weeks, the 
dose was reduced to 500 or 400 milligrams per 
day. Subsequent reduction followed until, 



Fig. 1. The effects of thiouracil in the treatment of 30 
patients with thyrotoxicosis. 

after four or six weeks, a maintenance dose of 
100 milligrams or less per day was established 
The duration of the treatment of the patients 
included in this study has been as follows; 
12 months or longer, 6 cases; from 9 to 12 


months, 2 cases; from 6 to 9 months, 5 
from 3 to 6 months, 15 cases; less t 
months, 7 cases. 


RESULTS 


In view of the many variables invoh 
so-called toxic thyroid disease, a de; 
picture of the results attainable by 
method of treatment is not easy to press 

General Considerations. An impron 
of the subjective symptoms is especiaii 
ficult to assess quantitatively. Howeve 
relief from the disturbances commoni 
sociated with the hyperthyroid state, si 
apprehension, irritability, restlessness, 
or, palpitation, muscular weakness, thi 
phobia, sweating, vasomotor instabilit] 
diarrhoea, is indicative of the usefulm 
the drug. 

Speaking generally, the results of the ' 
ment with thiouracil in this group of pa' 
may be graded as follows: excellent : 
cases; good in 10, fairly good in 5 and p 
5. It is only fair to state that the poorn 
may have been influenced by certain fa 
such as failure of cooperation on the p< 
the patient, lack of adequate data, the} 
ous use of iodine medication and, in ot 


stance, the development of an idiosyn 
to the drug. On the whole, the responsi 
more satisfactory in the younger pa* 
than in the older ones. Although both 1 
fusely hyperplastic and the adenonn 
goiters responded favorably to the drug 
symptomatic improvement was 
in the former. The results were hig } ■ 
factory in the cases of post-operative r 
rence of hyperthyroidism. The 
tient continued to take thiouraci up 
following parturition without appaf ; 
effect to herself or the child. The ps) ' 
patient regained an essentially norma 

The changes in the objective 
tions of toxic thyroid disease, 
hand, lend themselves to quan i 
praisal. Included in this 
basal metabolic rate, the pu se 
variations in body weight, the o .. 
terol concentration and the orga 
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ntent of the blood. Data pertaining to 
ese features in the 30 responsive cases are 
own in Figure 1 . The extreme values for the 
veral items at various times up to 30 weeks 
e depicted along with curves representing 
e mean values. 

The Basal Metabolic Rate. In all the pa- 
ints but two in the group under considera- 
in, there was a prompt decline of the basal 
etabolic rate, in some instances to sub- 
irmal levels. The length of time required for 
le B.M.R. to reach -t-15 per cent or lower 
iried from two to eight weeks with a general 
,'erage of about six weeks. There did not 
ipear to be any definite relationship be- 
leen the degree of thyrotoxicosis and the 
leed with which the B.M.R. returned to 
innal The return was faster, however, in 
le younger patients than in the elderly ones 
id delayed in those who had received iodine 
edication previously. Minor elevations of 
le B.M.R. during the course of the treat- 
ent may have been related in some cases to 
too rapid decrease of the dosage of thioura- 

The Resting Pulse Rate. In every instance 
le resting pulse rate decreased. Further- 
ore, in several patients' with cardiac ir- 
:gularity, the rhythm returned to normal 
ther with or without therapy other than 
le thiouracil. 

Gain of Weight. The body weight of 26 
the 30 patients increased during the treat- 
lent The gain of weight was not pronounced 
wing the first two or three weeks, but there- 
iter the majority of the patients showed a 
radual increase in weight and in some cases it 
Ecame excessive. 

The Blood Cholesterol. As has been found by 
line observers (2, 14), patients who respond 
> thiouracil may exhibit an increase in the 
ital cholesterol content of the blood some- 
ffles to quite high levels. Such findings have 
Een questioned by others (3). A rise in the 
lolesterol value occurred in 26 of the pa- 
ents investigated. No elevation took place 
' three cases and in one the study was 
Tiitted. The rise of the blood cholesterol 
'crned to correspond, more or less, with the 
'itial drop of the B.M.R. and, in most of the 


cases, after several weeks the cholesterol 
concentration tended to level off at an ap- 
proximately normal figure. 

The Blood Organic Iodine. The so-called 
organic blood iodine is regarded by some in- 
vestigators as an index of the amount of 
thyroid hormone produced (15). The normal 
value for the alcohol-insoluble (organic) 
iodine estimated by the method employed in 
this laboratory is from 8 to 12 micrograms 
per 100 cc. of whole blood. A systematic 
study of this organic blood iodine was made 
in 28 of the patients The pre-treatment 
values in different cases varied from slightly 
above normal to 76 fig. per 100 cc. of whole 
blood. The majority, however, were definitely 
high, with a general average of 30 fig. The 
administration of thiouracil brought about a 
fairly prompt decline of the blood iodine in 21 
of the patients, indicating that the amount 
of thyroid secretion poured into the blood 
stream was reduced There was a less pro- 
nounced change in seven cases. 

The T otal Leukocytes. In view of the reputed 
tendency of thiouracil to cause leukopenia in 
a relatively small percentage of persons re- 
ceiving the drug, periodic total leukocyte 
counts were performed on all 30 patients. In 
only 6 were counts recorded below 5000 cells 
per cu. mm. Only 2 of these counts were be- 
low' 4000 per cu. mm. A reduction of the dos- 
age of thiouracil resulted in a prompt rise of 
the leukocytes to the normal level. 

Gross Changes in the Thyroid Gland. The 
term “chemical thyroidectomy” as applied 
by Harrington (5) to the clinical effects of 
thiouracil is apt in most respects but not, of 
course, with respect to the ablation of an 
e.xisting goiter. Regular records of the size 
of the gland were made in 22 cases in this 
series by means of measurements of the cir- 
cumference of the neck. An increase of size 
was registered in 16 cases and no change was 
observed in six. Allowing for inaccuracies in- 
herent in this method of estimating changes 
in the size of the thyroid gland, the observa- 
tions indicated that in a majorit}' of the cases 
the gland actually enlarged during thiouracil 
therapy. The degree of enlargement thus 
measured, varied from J inch to 1 inch, with 
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an average of f inch; an increase which is, 
perhaps, relatively insignificant considering 
that a general increase of the body weight oc- 
curred also. Two patients elected operation 
because of the development of pressure S 3 '^mp- 
toms. The glands did, however, tend to be- 
come softer and usually the thrill and bruit 
disappeared. A return to the initial dimen- 
sions was noted in several cases during the 
stage of maintenance treatment. 

The Exophthalmos. Of the 19 patients with 
e^vophthalmos, a decrease of the proptosis 
was noted in 12 during the treatment, judged 
on the basis of inspection only. The degree of 
exophthalmos was apparently unchanged in 
7 cases. It is noteworthy that the regression 
of this manifestation of the thyrotoxic state 
succeeded, in some instances bj'- several 
months, the improvement of the other major 
symptoms. 

Sustained Remissions. It has been claimed 
by Astwood (1) that the treatment of patients 
for six to eight months with thiouracil in 
dosages that maintain a normal or somewhat 
subnormal basal metabolic rate may initiate 
spontaneous lasting remissions of the thyro- 
toxicosis. The administration of thiouracil 
was stopped, or at least diminished almost to 
the vanishing point, in six of the patients in 
the present series after they had been receiv- 
ing the drug for periods ranging from five to 
nine months, at which times the thyrotoxic 
manifestations were in abeyance. In one pa- 
tient symptoms of thyrotoxicosis and hyper- 
metabolism recurred within two months fol- 
lowing the cessation of the treatment. The 
other patients maintained their remissions, 
some for as long as six months without the 
drug. Minor relapses could be induced by 
physical or emotional stress. Certain patients 
were reluctant or actualty refused to discon- 
tinue the use of thiouracil for fear of a recur- 
rence of the thjTotoxic symptoms. 

Unresponsiveness. As has been mentioned 
by Astwood (1), there are two types of pa- 
tients in particular who do not respond 
promptly to thiouracil therap)^ These are: 
(1) Those who have been treated with iodine 
previous!}’- and (2) patients with long- 
standing toxic nodular goiters wherein is 


stored a large amount of hormone-bear; 
colloid. Examples of both of these h-ps,' 
cases were encountered in the present siri- 

In Figure 2 is shown a comparison of 1: 
therapeutic response to thiouracil of apatir; 
who had been treated previously with i.' 
doses of Lugol’s solution and one who k- 
not been so treated. In the former caseth-; 
was actually a rise of the B.M.R. followr: 
the cessation of the iodine medication x' 
during the early stage of thiouracil thcrap;. 
The consensus is, however, that if the trial 
ment is persisted, the desired result, as in tl- 
case, will follow. 

Toxic Reactions. The main disadvantage c 
thiouracil as a therapeutic agent seems tob 
its unpredictable tendency to produce tor- 
reactions of various kinds which, as state: 
by Williams (14), occur in 10 per cent of case- 
The most serious event of this sort is leul:'"- 
penia and agranulocytosis, an occasior,! 
fatality due to the latter condition ba\k 
been recorded (6, 7). It is noteworthy that i 
several of the published reports of leiikopcn. 
and granulocytopenia associated with theu.- 
of thiouracil (8, 13), the dosages werew. 
tively large and sustained. Such comp if- 
tions present a definite handicap to ^ 
general therapeutic application of 

One patient in this series respon c « 
favorably owing to the development o 
idiosyncrasy to thiouracil. This was t c c ^ 
of a non-atopic woman, aged 56, wit c u 
hyperthyroidism. The B.MX 
casions was -1-41% and -f-35%' 
following the institution of treatmen 
600 milligrams of thiouracil clailv, s . 
plained of headache, insomnia an o 
malaise. Her apprehension tjt f- 

heart beat became faster and 
regular. There was discomfort m m ^ 
nausea and occasional vomiting- ^ , 
perature gradually rose 


102°F., but there was no sore 
evidence of inflammation and no 
the leukocytes. Following cessa m _ 

treatment, the temperature pro . 

turned to the normal level and - 

able symiptoms disappeared. Fou 
as a trial, the patient was gi'^ 
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ims of thiouracil as a single dose Shortly as rapidly as they had risen and within 24 
■reafter she e.\perienced a sharp pain in the hours all of the untoward manifestations had 
abar region and a pounding sensation in disappeared. The total leukocytes had in- 
; head Her face became flushed, the con- creased to 4,800 per cu. mm with 70 per cent 



pG 2 A comparison of the effects of thiouracil in the treatment of (1) A thyrotoxic patient nho had received no 
tra'li medication — solid lines and (2) A thyrotoxic patient who had received previous iodine medication — 


nctivae were congested and her eyes 
reed There was circumoral pallor. She had 
ehiil and vomited. The temperature rose 
ddenly to 104 8°F , the pulse rate increased 
iw 80 to 140 per minute and the total 
“hocjtes were 2,400 per cu mm , 80 per 
At of which were neutrophiles. The tem- 
•rature and the pulse rate dropped almost 


neutrophiles Further treatment of this pa- 
tient with thiouracil has not been attempted 

SmiMARY 

In 30 out of 35 patients with thyrotovicosis 
treated with thiouracil for periods of two to 
16 months, the results were favorable as in- 
dicated by a relief of the thyrotoxic symp- 
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toms, an increase of body weight and blood 
cholesterol and a reduction of the organic 
iodine of the blood. Thiouracil did not alter 
the size of the thyroid gland or consistently 
affect the degree of exophthalmos. One pa- 
tient developed a severe febrile reaction and 
leukopenia. 
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lETHYLSTlLBESTROL m the few years 
since Its introduction has become re 
cognized as a highly effective estro 
me agent for the treatment of a variety of 
Jiecological disorders In view of the fact 
'It it rather frequently gives rise to nausea 
vomiting It was designated by some as 
' oxic ” Despite the failure of several inves 
, ations to demonstrate significantly harmful 
ects of the drug when used within appro 
Ihate levels of dosage, its ill repute has 
rsisted 

In December, 1939, we reported our first 
servations on the so called toxic effect of 
‘thylstilbestrol The results of the investi 
tion were published in 1941 (1) These 
■ults encouraged us to continue its use and 
date we have given diethylstilbestrol to 
21 patients Varied tests were conducted 
fore, during and following the prolonged 
ministration of diethylstilbestrol None of 
Ese laboratory data yielded evidence to 
ggest that chronic toxicity or a neoplastic 
insformation occurs as the result of the 
orapy As the evidence accumulated on the 
lative harmlessness of the drug, we felt 
stifled in deliberately exploring the effects 
high dosage of this material One repre 
atative series of studies, of Case M M , is 
mmarized in Table 1 

Some aspects of the study maybe separately 
Rsidered There were 86 cases of vulvo 
gmitis m children of from two to twelve 
ars of age who received from 1 0 to 5 0 mg 
diethylstilbestrol daily In addition, eight 

to do this research granted by the Re 
Committee of the Jefferson Davis Hospital 


girls, ranging m ages from two to eight years 
received from 10 0 to 25 0 mg of diethylstil- 
bestrol daily' or every second day for periods 
of from one to eight months In this series 
control tests were made once each month In 
addition, roentgenograms of the hands and 
forearms were made once every 30 or 60 
days In another series of normal children of 
the same ages, roentgenograms were taken 
before, during and following the administra- 
tion of diethylstilbestrol In this and in the 
control series no significant changes in os- 
sification were disclosed In this senes the 
laboratory tests also failed to demonstrate 
any abnormal conditions 
In a selected cumulative series of 136 
women, given diethylstilbestrol for one or 
another gy necological condition, the dose was 
gradually increased from 1 0 mg to 5 0 mg 
by mouth every three to seven days until 
some were taking 100 0 mg each a day 
Furthermore, they were going to the Endo- 
erme Injection Clinic where they received 
intramuscularly, once or twice weekly, doses 
of from 25 0 to 250 0 mg of diethylstilbestrol 
incorporated m olive oil m a concentration of 
25 0 mg per cc One third of these patients 
were started on their diethylstilbestrol m the 
clmic, w'here they received smaller doses 
They were admitted to the hospital m order 
that they' might be studied more closely, and 
them large doses were given This group 
demonstrated that, regardless of the amounts 
admmistered, there was no obvious harm to 
the patients They were then dismissed to 
the clinic where they were continued on the 
doses of 100 mg per day with additional 
intramuscular injections of from 50 to 100 



279 


280 


KARL JOHN KARNAKY 


mg. two to six times weekly. A complete 
blood count and a urine analysis were per- 
formed two to three times weekly. In none 
of these cases was it possible to demonstrate 
by these tests any abnormal findings resulting 
from diethylstilbestrol therapy. 

One woman, aged 38, died as the result of 
an auto accident while she was taking daily 
treatment of 5.0 milligrams of diethylstil- 
bestrol; she had received a total of 250 milli- 
grams. The pathologists were unable to dis- 
cover any sign of gross or microscopic evi- 
dence of damage to the liver or to any other 
organ of the body as the result of the stil- 
bestrol therapjn 

Two patients, each about three months 
pregnant, were under observation because of 
threatened abortion. Each patient was given 
950.0 milligrams of diethylstilbestrol weekly 
for an average period of 19 weeks, a total of 


vv 

18,000 milligrams of diethylstilbestrol i 
ing the latter part of the fifth monll r 
mothers aborted live babies. Eoth h 
died within several days. Eacli bab 
autopsied. The parenchymatous orj^ans t 
carefully studied grossly and microscope 
and the pathologists could demonstrate 
significant changes from the normal. 

A third series of studies were carried oe 
thirty-one normally pregnant women, F 
received 100.0 milligrams of diethylstilbc; 
daily, from the third month of pregnane; 
term, a total of 18,000 milligrams for e; 
The 31 babies born were normal. :\11 
babies exhibited a darkening of the aici 
around their nipples, labia, and Imca a! 
similar in intensity to that of their motb 
indicating that this effect of diethylstilbcil 
also is shared by the fetus. The diethyl 
bestrol in daily doses of 100.0 milligrams 


Table 1. Protocol of Tests Made on M.M., A negro girl, fourteen years of age. The study began July 9, 19't 

The patient had profuse hemorrhage when first seen. 

Amount of diethylstilbestrol administered (mg. per dose) 


Consecu- 
Month tive 

weeks 

Orally 

Intra- 

muscularly 

Total 

dose 

Data 

1 1 

8.0 

80.0 

88.0 

First menses in her life began as profuse 

2 

11.5 

6.0 

17.5 

This episode of flooding stopped attcr 

3 

17.5 

2.0 

19.5 

been given. 

4 

18.5 


18.5 





143.5 



2 5 

7.0 

7.0 

14.0 

6 

7.0 

7.0 

14.0 

7 

8.5 

8.5 

17.0 

8 

17.5 

17.5 

35.0 


4 


80.0 


9 

20.0 

20.0 

40.0 

10 

65.0 

65.0 

120.0 

11 

70.0 

70.0 

140.0 

12 

55.0 

55.0 

110.0 


410.0 


13 

14 

15 

16 

55.0 

35.0 

35.0 

35.0 

80.0 

35.0 

35.0 

35.0 

135.0 
70.0 
70.0 
70.0 

345.0 

17 

35.0 


35.0 

18 

35.0 


35.0 

19 

35.0 


35.0 

20 

35.0 


35.0 


Six days of bleeding. 
Spotted 6 days this week. 

Seven days bleeding. 



Spotted on 7th day.^ 
Spotted on 6th and /th days. 



140.0 


5 


Spotted past 3 days. 
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Table 1 — Contmued 


Month 

Consecu 

tive 

weeks 

Orally 

Intra 

muscularly 

Total 

dose 

Data 

6 

21 

35 0 


35 0 



22 

35 0 


35 0 

Bled first 6 days 


23 

35 0 


35 0 



24 

35 0 


35 0 






140 0 


7 

25 

50 0 


50 0 



26 

40 0 


40 0 



27 

45 0 


45 0 

Spotted last 4 da>s 


28 

70 0 


70 0 



20 ^ 0 


8 

29 

30 

31 

32 

70 0 

85 0 

105 0 

105 0 

70 0 

85 0 

105 0 

105 0 

365 0 


9 

33 

105 0 

105 0 

Menstrual flow normal 4 days 


34 

105 0 

105 0 



35 

105 0 

105 0 



36 

105 0 

105 0 



420 0 



10 

37 

105 0 


105 0 




38 

105 0 


105 0 




39 

105 0 


105 0 




40 

105 0 


105 0 

No flow this month 






420 0 



11 

41 

lOS 0 


105 0 




42 

105 0 


105 0 




43 

105 0 


105 0 

No flow 



44 

105 0 


105 0 






420 0 



12 

45 

315 0 


315 0 

No nausea or vomiting 



46 

700 0 


700 0 

No flow in 3 months 



47 

700 0 


700 0 

Has attack of lower abdominal pain 



48 

700 0 


700 0 

No nausea or vomiting m 2 months 






2,415 0 



13 

49 

700 0 


700 0 




50 

700 0 


700 0 




51 

700 0 

200 0 

900 0 

No flow 



52 

700 0 


700 0 






3,000 0 



14 

53 

700 0 

1,250 0 

1,950 0 




54 

700 0 

3,500 0 

4,200 0 




55 

700 0 

500 0 

1,200 0 

No flow 



56 

700 0 


700 0 






8,050 0 



15 

57 

400 0 

1,000 0 

1,400 0 









^udy ended Sept 5 1940 

ihe patient had 17,783 5 mg stilbestrol without significant changes m the laboratory findmgs 
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Laboratory findings 
Blood examinations: 

Hb 

Date % R.B.C. W.B.C. 
(T) 

of Case M.M. 

Neut. Lymph 
% % 

. Eo. Mono. 
% % 

Sedimentation rate mm, 
per hour 

Date Result 

8- 9-30 18.5 

8- 22-39 25.0 

9- 1.3-39 n 

7-20-39 

50 2.9 

6.7 

66 

30 

1 

3 

10-11-39 

12.0 

8- 3-39 

59 3.5 

5.4 

66 

34 



10-21-39 

22.0 

8-22-39 

58 2.9 

5.2 

74 

26 



12- 9-39 

13.0 

9-13-39 

66 3.4 

10.2 

78 

18 

3 

1 

12-23-39 

20.0 

10-11-39 

70 3.8 

7.7 

68 

20 

3 

9 

1-27-40 

30.0 

10-21-39 

84 4.0 

7.8 

65 

35 



2-17-40 

28.0 

11- 5-39 

66 3.6 

8.2 

72 

23 

4 

1 

3- 2-40 

20.0 

12-23-39 

68 3.3 

7.0 

58 

36 

2 

4 

3-30-40 

24.5 

1- 640 

72 4.0 

9.4 

80 

16 

2 

2 

4-13-40 

24.0 

2-1740 . 

64 3.3 

6.7 

69 

28 

1 

2 

5- ^0 

19.0 

3- 240 ' 

62 3.2 

6.8 

64 

34 

2 


7-15-40 

31.5 

3-3040 

79 3.9 

6.2 

77 

20 

3 


7-29-40 

34.0 

4-1340 

77 3.5 

6.2 

64 

46 

6 

3 

8-12-40 

35.0 

5- 440 

67 3,6 

6.5 

45 

30 

2 

4 

8-26-40 

24.0 

6- 140 

82 3.6 

5.4 

60 

36 

2 

2 

9-11-40 

20.0 

6-2940 

68 4.1 

6.4 

62 

36 

2 


- 


7-2940 

71 3.4 

9.2 

78 

18 

2 

2 

Blood serum sodium 

7-3140 

71 3.7 

15.0 

72 

22 

2 

2 

chloride values, nig.% 

8- 240 

77 3.7 

9.9 

74 

26 

2 


Date 

Result 

8-1240 1 

66 3.6 

9.0 

63 

34 

1 

2 

8-22-39 

485 

8-2640 

71 3.9 

8.5 

70 

26 

2 

2 

1- 6-40 

492 

8-3140 ■ 

73 4.2 

6.6 

69 

28 

2 

1 

1-27-40 

487 

9-1140 ; 

SI 3,9 

8.6 

71 

27 


2 

3- 2-40 

430 

9-1440 


6.8 

68 

29 


3 

2-17-40 

495 








3-30-40 

472 








6-29-40 

491 

Urine examinations: 






7-15-40 

467 








7-29-40 

475 

Date 

How 


Findings 


8-12-40 

462 


obtained 





8-26-40 

515 

7-22-39 

Catheter Normal 




9-11-40 

484 

11-15-39 

Catheter 1-5 w,b,c. 

per h.p.f. 




6- 140 

Voided 

1-5 

1 w.b.c. 

per h.p.f. 


Serum non-protein nitrogei 

7-2940 

Voided 

5-8 

bumin. 

per h.p.c. Tr. of ai- 

values (mg. per 100 cc.) 

7-3140 

Voided 

150-200 w.b.c. oer h.o. 

f. Tr. 

Date 

Result 



of albumin 



10-14-39 

36.7 

8-3140 

Voided 

Normal 




10-21-39 

28.0 








1- 6-40 

26.8 








1-27-40 

30.0 








2-17-40 

23.8 








3- 2-40 

31.8 








3-30-40 

30.0 








6- 1 40 

34.4 


Blood serum creatinine 



6 29-40 

34.6 


values (mg. per 100 cc.) 



7-15-40 

7-29-40 

33.0 

23.0 


Date 

Result 



8-12-40 

29.0 


6-29-40 

1.5 




8-26-40 

21.6 


7-15-40 

1.4 




9-11-40 

31.0 


Blood serum 

l^S.rc' 


Date 

Rf.; 

3-3040 

S4.: 

4-13-40 

M,! 

5- 440 

< 

6-2940 

Hi.: 

7-1540 


7-2940 

19.: 

8-1240 


8-2640 

M.’ 

9-11-40 

r>i 


Blood scrum cho'c-.'.c: 

values (mg.^c' 

Date 

UcC' 

11-17-39 

m 

4-1540 

m 

5- 440 

lit 

74540 

255 

7-2940 

HI 

8-1340 

H3 

8-2740 


9-13-40 

2!0 


Icterus imle^: 
Date * 

12-23-39 \ 

1- 6-40 \ 

1- 2740 \ 

2- 1740 I 

3- 240 •! 

7-1540 

7- 2940 i 

3-3040 ' 

8- 1340 ’ 

8-2740 I 

P-1340 ^ 


i 

I 

1 


Endometrial biopsy report; 


11-15-39 

Serology: 

Date 

11- 17-39 

12- 28-39 
6- 1-40 


Endometrium in resting stage with marked dilatation of glands. 


Report 

Kolmer negative 
Kolmer anticomplementary 
Kolmer negative 


Kline negative 
Kline negative 
Kline negative 


Roentgen examinations; 

Date Report 

1- 2540 Epiphyses show no change. 

7- 10-40 Hands and forearms normal for bone conditions. 

8- 21-40 Long bones show no changes attributable to diethylstilbestrol. 

2- 19-44 This patient is near term. Her obstetrical history and physical findings 

throughout the pregnancy. 

3- 13-14 Normal male infant delivered. 


have 


xl>ccnr-'’^- 
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Date 

Hb% 

RBC 

Findings on M M after deliury 

W B C Neut Lymiih 

Eo Mono 

Sed rate 

5 444 

68 

3 6 

4 4 

51 

42 

5 2 

27 0 mm 

5 2044 

60 

3 6 

5 5 

61 

39 


18 0 mm 

7 3144 

64 

3 3 

6 0 

48 

49 

1 2 

24 0 mm 

9 2344 

80 

4 1 

5 1 

52 

39 

5 4 

18 0 mm 




Urine findings 




Date 

How obtained 

Sugar 

Albumin 

Epith 

WBC 

9 3044 

\oided 

None 


Trace 

pos 1 

50-60 

10 1444 

> oided 

None 


None 

pos 3 

None 




Vaginal smears 




Date 

Epi 

Pus 

Alono 

Tri 

GC 

Staph Strep 

B coll pH 

4 2644 

None 

None 

None 

None 

None 

Pos 3 None 

Pos 2 6 0 

819 44 

Blood WAissermann 

ncgati\e 






Tissue Examinations 


Date 

Tissue 

Pinclmgs 

4-2644 

Endometrial 

Resting — 6 weeks post partum 

4 2744 

Culture for Monilia negative 


5 144 

Endometrial 

Late proliferative 


t provoke any of the usual unfavorable 
:cts in these pregnant patients. 

Ten of these patients were each given 500 
lligrams as a single intramuscular dose. All 
■ame nauseated and vomited just as do non- 
'gnant women. It requires 500 milligrams 
more of diethylstilbestrol in a single dose to 
)duce the same nausea and vomiting in a 
‘gnant woman that from 0.75 to 5 0 milh- 
iws produces in the non-pregnant woman 
brief, the pregnant woman tolerates with 
e 1000 times the dosage of diethylstilbes- 
1 required to produce side effects in a non- 
‘gnant woman. The liver in pregnancy can 
tabolize apparently up to 500 milligrams 
day, and only 0 5 milligrams per day in 
* non-pregnant woman, 
league, of New Orleans, (2) studying the 
icity of diethylstilbestrol in rats, calcu- 
M that it would require on the basis of 
y weight, about 7000 milligrams of di- 
') stilbestrol per day for 30 days to harm 
average sized woman. ' 
iher than the nausea and vomiting, which 
Jears in from four to sLx hours after taking 
to 5 0 milligram uncoated tablet of 
yistilbestrol, there was no “toxicity” 
'J'onstrable Neither skin rash nor marked 
of the labia has been observed in any 


of our cases A slight amount of edema of the 
labia has been seen, however The nausea and 
vomiting passes away in from four to six days 
if the drug is continued It has been observed 
that there is no quanitative relationship of 
the nausea or vomiting m a non-pregnant pa- 
tient, whether 5 0 or 250 0 milligrams is ad- 


Tadie 2 Composition of a Series of 426 Cases of 
Gynecic Disorders and avERACE Total Dosage of 
Diethylstilbestrol in Cach Category 


Condition 

Number of 
Cases 

Average total 
dosage (mg ) 

Menometrorrhagia 

221 

115 

Amenorrhea 

20 

40 

Loss of libido 

6 

200 

Hypoplastic uterus 

1 

40 

Dysmenorrhea 

27 

15 

Senile vaginitis 

9 

14 

Sterility 

1 

100 

Vulvovaginitis 

5 

40 

Oligomenorrhea 

6 

40 

Hypomenorrhea 

19 

40 

Menopause 

46 

40 

Painful breast 

4 

100 

Acne of face 

1 

40 

Hypoplasia of breast 

1 

80 

Ovarian cysts 

6 

100 

III feeling at menses 

5 

40 

Menses research 

25 

800 

Miscellaneous cases 

23 

500 


426 



In this senes of cases 2,057 hboratory determinations of 
various sorts neic made For the detection of any possible 
tone influences blood sedimentation rates and complete 
blood counts Mere principally relied upon 
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ministered at a single dose and every daj'’ 
thereafter for 30 days. Obviously these side 
effects do cause some nutritional imbalance, 
which is only transient however. 

The onl}’- untoward effect observed was 
uterine bleeding which was seen in cases with 
an intact uterus and a patent cervix, and 
which were given 1.0 milligram (25,000 inter- 
national units) of diethylstilbestrol daily for 
more than 25 consecutive days. This will oc- 
cur in the normally menstruating woman. 
The production of uterine bleeding in the 
menopausal patient is quite alarming some- 
times. No woman with an intact uterus 
should be given 1.0 milligram of diethylstil- 
bestrol daily for a period of 30 or more days. 
This is especiall}’’ true in the menopausal pa- 
tient. 

Further details are summarized in tables 1 
and 2. 

CONCLUSION 

From an extensive series of observations in 
women given massive doses of diethylstil- 


bestrol, one may conclude that thca 
demonstrable evidence to indicate that 1 
ful changes result from such massive the 

Diethylstilbestrol is a non-to.\ic dm; 
the doses recommended in the literate: 
followed. 

This drug, in the pregnant avonian, 
duces no nausea until a dose of 500.0 : 
grams per day is given. It is suggested 
the increase in liver metabolism permits 
increased dosages. 

Diethylstilbestrol may be used vithoii 
of serious consequence. It is a valuable d 

The laboratory work as reported herein n; 
ried out in the Jefferson Davis Hospital lahm 
under the supervision of Dr. Donald G. llcnii 
Dr. Peter Marcuse and Dr. W. W. Coultc 
pathologists, and to D. Clair E. Folsome, I '> 
express my appreciation. 
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J. 


r iiE PKESENT NUMBER of the Journal 
marks the initiation’bf'h. nejv Section on 
“Methods and Technics.” Its purpose 
, to provide space for the regular publication 
[ special methods and technical procedures 
ertinent to the clinical investigation of endo- 
dne functions. The Journal has in the past 
relcomed such communications, but the Edi- 
jrial Board has recognized that numerous 
:chnical procedures of merit being utilized in 
iboratories throughout the country have not 
aachcd the pages of the Journal for various 
tasons. Thus, they may, for e.xample, not 
ppear to the originator to merit formal pub- 
cation since they may represent modifica- 
ions of e.xisting methods. Nevertheless, such 


modifications which serve to simplify or in- 
crease the accuracy of any procedure, deserve 
a more widespread circulation. 

It is axiomatic that the development of any 
field of clinical investigation is, to a large ex- 
tent, dependent upon the existence of reliable 
objective criteria for its study. It is hoped 
that the institution of this new Section will 
encourage laboratories to make brief com- 
munications relating to original procedures 
and to modifications of existing methods; and 
that it will thus serve to accelerate a wider use 
of reliable methods, and lead to a better stand- 
ardization of procedures already in common 
use. 
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METHODS AND TECHNIQUES 


A Rapid Method for Demucification and 
Staining of Seminal Smears 

E. C. Keaty, Ph.D., and 
E. C. Hamblen, M.D. 

From the Endocrine Division, Duke University 
School of Medicine and Duke Hospital, Durham, 

North Carolina 


D etermination of the incidence of vari- 
ous morphologic types of spermatozoa 
in the ejaculate is of value in estab- 
lishing levels of fertility in the male (2-5). In 
order to insure satisfactory and routine clini- 
cal application, a method must be rapid, must 
eliminate artifacts and must permit delinea- 
tion of all the cellular elements present in the 
ejaculate. To be of real practical value, more- 
over, a method should give consistent results 
which are readily reproducible by the same 
observer or by other workers. A serious han- 
dicap in attaining all these objectives is the 
presence of extra-cellular debris and mucus 
which interfere with interpretations of cell 
morpholog)L The present report describes a 
procedure which combines demucification 
with extremely rapid killing and fixation. This 
method employs a staining technic previously 
described by workers in our laboratory (1). 

PROCEDURE 

Thin or thick smears are prepared in the 
usual manner after spontaneous liquefaction 
of the ejaculate has been established. Since 
the cells of some specimens have a tendency 
to clump after two hours, it has been found 
best not to dela}^ making smears beyond this 
time. 

* The expenses for these studies in part were defrayed 
by a grant from the National Committee on Maternal 
Health. 


Killing and Fixation 

The smears are placed immediately in a I 
mixture of absolute alcohol and ether for 
seconds. This insures rapid fixation, which: 
sures that all the cells will be retained on t 
slide and will stain homogeneously. 

Dehydration 

1 . Wash in 50% alcohol, 1 to 2 seconds. 

2. Wash in distilled water, I to 2 second' 

Demucification 

1 . Place in acidified water (8 drops conn 
trated HCl to 40 cc. distilled water) uritiHl 
slide is no longer opaque. This usua } ' 

quires 1 to 2 minutes. 

2. Wash in distilled water, 1 to 2 sccono- 


aining 

1. Stain with eosin (Eosin Y 1% *'''1''^ 
lution), 30 seconds. 

2. Wash in 50% alcohol, 1 to 2 secon =■ 

3. Stain in Harris’ hemato.\-yhn,l min • 

4. Wash in tap water, 1 to 2 second.-^^ 

5. Stain in fast green (F. C. F. -^/c 

IS solution), 1 second. >, 

6. Wash in 95% alcohol, 1 to 2 sec 

7. Wash rapidly in absolute a co • 
conds until slide appears clear ot su 

8. Clear in xylol, 3 minutes. 

9. Cover with Clarite. 
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RESULTS 


SUMMARY 


The entire procedure requires about 9 min- 
tes Rapid killing and fixation permits re- 
in tion on the slide of all the cellular elements 
[ the ejaculate and prevents distortion which 
:curs with slow drying of the cells or fixation 
)■ heat All the cells take the stain readily 
he various components of the ejaculate are 
amed differentially as follows’ 


A method of preparing seminal smears for 
morphologic study is described which com- 
bines rapid killing and fixation of cells with 
effective demucification. This procedure pos- 
sesses the three-fold advantages of minimiz- 
ing distortion, eliminating cell loss from the 
slide, and facilitating staining of all the cellu- 
lar elements in the ejaculate. 


Mature spermatozoa 

[ Developmental forms 
(Spermatocytes and 
Spermatids) 

'udeiis 

pink 

Nucleus purple 

crosome 

blue 

Cytoplasm blue 

od\ 

green 

green 

ail 

green 



Other Components 


\loplas)mc Jragments attached 
to certain tnimalnre cells 
'.ueocytes (nuclei) 
irge squamous epithelial cells of 
urelliral origin 


purplish to dark blue 
deep pink or green 
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GONADS 

Abarbanel, a. R. 

The spasmolysant action of magnesium 
ions on the tetanically contracting human 
gravid uterus. Ajh. J. Obst. and Gynec. 49: 
473 (1945). 

The magnesium ion has immediate spasmoly- 
sant effects upon the tetanically contracting 
human gravid uterus. Magnesium will abolish 
tetanj'^ induced by posterior pituitary hormone, 
including pitressin, pitocin and pituitrin, 
quinine, ergonovene and methergine. The mag- 
nesium ion has no demonstrable effect upon the 
pattern of uterine motility in the first stage of 
labor but the author states it does have a defi- 
nite analgesic effect. The clinical applications 
are discussed. — C.D.D. 

Abel, S. 

Androgenic therapy in malignant disease 
of the female genitalia: preliminary re- 
port. Am. J. Obst. and Gynec. 49: 327 (1945). 

Five patients with previously treated but 
progressively advancing malignancies of the 
uterine corpus and cervix were given testoster- 
one propionate intramuscularly in arbitrary 
dosage of 140 to 150 mg. weekly. These patients 
have been treated for 10 months. Feeling of 
well-being, improved morale, control of meno- 
pausal symptoms and increased libido have 
been observed. To date, there is nothing to in- 
dicate any regression or retardation of the ma- 
lignant process. With the dosage used, mascu- 
linization, including hypertrophy of the clitoris, 
development of a beard and voice change, has 
appeared in all 5 patients. Acneform eruptions 
have occurred in three. Vaginal smears have 
tended towards the atrophic state and have 
changed little during treatment. In one of these 
patients, metastatic lesions progressed during 
the course of treatment.^ — C.D.D. 


Klopp, C., N. F. Young, and H. C. T.-umJ; 

The effects of testosterone and of teslosterc* 
propionate on renal functions in man. J 
Clin. Invest. 24: 189 (1945). 

In four normal adult males, one eunucL 
male and four individuals with “disorders cor 
monly associated with renal insufficiency,” sei 
eral functions of theJcidney were studied bcfo; 
and after the administration of testosterone ar. 
testosterone propionate administered inlrame 
cularly in daily doses of 90 to 300 mg. for p 
riods varying from 8 to 29 day's. The rate i 
glomerular filtration was measured by t| 
clearance of mannitol. Renal blood flow wasc 
termined from the plasma clearance of sodiuc 
p-hippurate while plasma concentrations 
maintained between 1.0 and 3.1 mg. per |twc 
Tubular excretory mass was indicated by 
clearance of sodium-p-hippurate when t 
plasma concentration of that compount w 
kept above 66.5 mg. per 100 cc. The ma.iin’ 
rate of tubular reabsorption of . 

measured at plasma glucose concentra i 
above 350 mg. per 100 cc. The 
hormones were without measurable e ec 
the functional capacity of the kidn^ u”' ^ 
conditions above noted. T.H.McO. 

Murphy, D. P. 

The role of the intermittent contradK' 
of the uterus in the process^of la or- 
Obst. & Gynec. 49: 186 (1945). 

Among the tracings of the 
secured from some 1,800 patients w e 
two individuals had records wit 
mittent contractions. These obser\a 
all made with the Lorand .jjst t: 

of these findings, the i-w c:' 

efforts to be expended in initiating ; 

improving labors of poor qua i 
directed primarily' at some moi’e 
purpose than in merely' try'ing o i 
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r ot the uterus to contract intermittently. 

3 0. 

iSUANN, E. 0. 

velopment and degeneration of ovum and 
icle as observed by intravital staining. 
1 . J. Obst. &■ Gynec. 49: 343 (1945). 

ravital staining of cat ovaries was carried 
y the intravenous injection of indigo car- 
and trypan blue. Intact ova and granulosa 
io not take the stain. It is a sign of cellular 
i or degeneration if the dye appears within 
ucleus or the cytoplasm. Intravital stain- 
idicates the beginning degeneration of the 
1 at a time when no change of structure is 
e. This demonstrates that degeneration of 
ollicle begins in the nucleus of the ovum, 
essing further to the ooplasm and finally 
: granulosa cells. The zona pellucida of the 
t ova takes intravital dyes and intimate 
ictions between the zona and the inter- 
;s between the granulosa cells are seen, 
onnection between the ovum proper and 
ona was visualized. This makes it probable 
the zona is deposited from the outside to 
vum. The author believes the liquor folli- 
iepends closely upon the activities of the 
lation of blood and lymph for its origin, 
it is possibly modified by the influence of 
;ranulosa cells but definitely not by their 
faction. The author points out several 
ems to which an intravital staining tech- 
! may be applied.- — C.D.D. 

PANCREAS 

Bakay, L., Jr. 

generation of islands of Langerhans. Vir- 
’KsArch.f. path. Anal., 310: 291 (1943). 

icroscopic studies of thirty specimens from 
ts showed that postnatal island regenera- 
occurs under pathological conditions in 
» with impairment of the entire pancreas, 
m cases of true diabetes, chronic pancrea- 
and pancreatic cirrhosis, or in cases in 
h the functional disturbance results from 
datory insufficiency (arteriosclerosis of the 
•reas). The absence of any clinical symp- 
^ of diabetes may be explained by the com- 
'Oting effect of an intensive regenerative 
ess in the islands of Langerhans. In addition 
^ %pertrophy of epithelium in the excre- 
oucts, the increase in the insular system is 
0 the transformation of the acini and to the 


segmentation of the old islands. Traces of this 
regeneration could be found in almost any case 
of diabetes. From three to four new islands are 
sometimes present adjacent to the proliferat- 
ing excretory ducts. The regenerative tendency 
is suggested by the fact that in addition to the 
large hydropic islands, others may be found 
which consist of small, dense, dark-colored cells. 
They are surrounded by a ring of connective 
tissue which is thicker than that found in 
normal cases. Vessels are not found within 
these islands. Their rudimentary character ex- 
plains the absence of clinical improvement in 
spite of the regenerative process which was 
demonstrated on microscopic examination. Re- 
generation in the head of the pancreas in a pa- 
tient aged sixty-five suggested that the regen- 
erative capacity is not reduced with advanced 
age . — Courtesy Diabetes Abstracts. 


Retinal changes associated with diabetes and 
with hypertension. A comparison and con- 
trast. Arch. Ophthahnol. 33: 97 (1945). 

The retinopathies of diabetes and of the hy- 
pertensive diseases are separate entities both 
clinically and histologically. In both conditions 
the earliest recognizable lesions are pathological 
changes in the retinal vessels. In diabetes these 
affect primarily the venous, in hypertension the 
arterial side of the retinal circulation. In dia- 
betes these changes point to a venous stasis and, 
in addition to the familiar hemorrhages and 
exudates, include congestion of the veins, micro- 
aneurysms on the capillaries and gross changes 
in the principal veins. Microaneurysms may 
occur alone and seem to be the earliest recog- 
nizable change in the diabetic fundus. Occur- 
ring at the posterior pole of the fundus, alone 
or with a few punctate exudates, they are of 
great diagnostic significance. The microan- 
eurysms are found on the capillaries which pass 
through the inner nuclear layer to link the 
superficial and deep retinal plexuses. The most 
striking changes in the larger retinal veins of 
the diabetic appear as expansions, beading, and 
the formation of loops, coils and networks, and 
the predominant histological changes at this 
stage are phlebosclerosis and intra- and pre- 
retinal networks of large thin-walled vessels. 
The hemorrhages in diabetic retinopathy occur 
primarily in the central area of the fundus, are 
characteristically of rounded form, and are 
found chiefly in the deep layers, for the most 


Ballantyne, a. J. 
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part the internuclear. In hypertension arterial 
changes predominate, the hemorrhages are pri- 
marih* circumpapillary and striate in appear- 
ance, owing to their situation in the nerve fiber 
layer. Exudates are found in the deep layers, 
but also include patches of ganglioform degen- 
eration in the nerve fiber layer. It is suggested 
that in both forms of retinopathy toxic factors 
are responsible for the initial vessel changes. — 
Author’s Summary. 

Barach, J. H. 

Normal standards in the treatment of young 

persons with diabetes. Am. J. Dis. Child. 69: 
92 (1945). 

After a review of present day standards of 
age-height-weight values, charts based on aver- 
ages obtained from a large number of measure- 
ments are constructed. These charts portra}'- 
the normal trends of growth from the ages of 1 
to 21 years. On the basis of the generally ac- 
cepted values for caloric requirement per day 
and daily protein requirement per kg. of body 
weight by growing children and of the amounts 
considered normal and adequate for children 
of various ages, a table of diets was constructed 
to serve as a standard for this study. The 
growth curves of 135 children with diabetes 
who had been under observation for 2 to 12 
years were superimposed on the normal growth 
charts, and this revealed that some of the chil- 
dren were of normal size, others were below 
normal and the remainder were oversize. The 
caloric values of the diets on which these chil- 
dren had been subsisting were compared with 
those of normal or adequate diets, and it was 
found that some children attained normal 


growth on diets of lesser caloric value ih 
dinarily prescribed and others did no; a 
normal growth regardless of the fact tl,;; 
had been given diets of greater value th* 
sidered necessary for normal groivtl 
generously fed children required from 1 
nearly 2 times as much insulin as tb.'; 
had been subsisting on conservative 
Author’s Summary. 

Black, D. R. 

Experimental diabetes. J. Missouri .1/ 

4J; 231 (1944). 

The discussion follows lines that hv! 
everyday treatment, considering, fust, the 
tion of various endocrine glands to dial 
second, arteriosclerosis and capillary frial 
and, third, diagnosis of the disease, avith i 
cussion of the significance of glycosuria. •- 
consideration of the various cxtrapancr 
influences on the pathogenesis and cour; 
diabetes, the fact still remains that tk 
therapeutic approach to control of the di.'ca 
present is one of diet and proper insulin di'' 
Heretofore, the renal threshold has been 
scribed as the blood-sugar level at which-' 
appears in the urine. This point uou! ' 
of course, with the rise or fall of the blooi s 
In the light of present explanation, the i 
threshold may be defined as that concents 
of blood sugar at which the quantit) ent 
the tubules per minute exceeds that « 
tubules can reabsorb in the same intena • 
therefore apparent from Mirsky s 
the concentration of sugar in the . 
in itself an accurate index of the seven ) 
betes . — Courtesy Diabetes Abstracts. 
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T IS KNOira that the ratio of potassium to 
nitrogen lost from the body during short 
periods of starvation with or without 
rked dehydration may exceed the ratio of 
assium to nitrogen in normal muscle tissue 
6, 10, 12, 13, 16, 32). It has also been ob- 
red that the administration of testosterone 
■ubjects receiving an adequate diet may at 
Head to a ratio of potassium to nitrogen re- 
aed in the body greater than that which 
in normal muscle tissue (28, 29). In 

for publication June 11, 1945. 
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such subjects the serum potassium may fall 
to extremely low levels (7, 28, 29). The ad- 
ministration of testosterone to an obese man 
during a period of submaintenance diet and 
weight loss resulted in a diminution in the uri- 
nary nitrogen output and an increase in the 
urinary excretion of organic acids (23). This 
observation suggests that testosterone di- 
minishes the rate of utilization of protein or 
muscle tissue and necessitates an increase 
in the oxidation of fat to meet the energy 
requirements. 

The availability of certain e.xperimental 
data (10, 11) which could serve as controls 
led us to inquire further into the effect of 
testosterone on the metabolism of the in- 
adequately nourished subject and its possible 
therapeutic use in preventing protein loss 
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incident to the unavoidable starvation suf- 
fered by many patients. To this end sup- 
plementary experiments were carried out to 
determine in some detail the effects of 
intramuscularly administered testosterone 
propionate upon the losses of body sub- 
stances by normal human subjects during 
six day periods of absolute or partial fasting. 

METHODS OE STUDY 

Four healthy young men from C.P.S. 
Camp No. 115 volunteered to be the subjects 
for these investigations. Their normal body 
weights were approximately as follows: W.H., 
75; R.E., 67 ; E.B., 70; and PJ., 66 kilograms, 
respectively. The daily intake over the six 
day periods without testosterone and the six 
day periods with testosterone was for W.H. 
only 1000 cc. of water dail}'^; for 72. E., 1000 cc. 
of water plus 50 gm. of glucose; for E.B., 1200 
cc. of water, 4.5 gm. of sodium chloride and 
100 gm. of glucose; and for P.J., 1000 cc. of 
water and 300 gm. of glucose. The important 
variable other than testosterone which con- 
cerns us in this study was the quantity of 
glucose. The variations in water and sodium 
chloride were incident to other studies. 

The first time each subject had received 
his particular dietary regime for the six day 
period, he received no testosterone (10, 11). 
The second time, for eight days preceding the 
experimental period and for the six day pe- 
riod of the restricted regime he was given 25 
milligrams of testosterone propionate intra- 
muscularly daily. The two experimental 
periods were separated by a recovery period 
of at least one month. 

During the e.xperimental periods, the urine 
was collected in 24 hour lots. No stools were 
passed. In addition fasting blood was with- 
drawn for certain measurements on the 
morning of the 3rd and 6th days. Most of the 
methods of anatysis are listed in a previous 
publication (28). In addition the following 
methods were also used: amino-acid nitrogen 
(31), organic acids (22),® acetone bodies 
(22), milliosmols (21). 


’ Page 647. 

■* Pages 626-629. 


RESULTS 

Considerable experience witli r.c:/' 
studies over six day periods of starvif ■ 
ver}'- inadequate caloric intake {5. 1ft i: 
shown that the renal e.xcretion of 
substances over the last four days of fr- 
riod reflects with great consistency thcv" 
of the experimental regime on tlic indin: 
metabolism. On the other hand, the ur- 
excretion of the first two days reflects th: I 
period regime and condition of the sr 
as well as the experimental regime, .la- 
ingly, in the presentation of these dat.: 
phasis has been placed on those perta’- 
to the last four days. 

The data of figures 1 to 4 (left r 
portions) show that during the last four c 
of periods of testosterone propionate ad" 
istration all subjects excreted less t 
nitrogen (average decrease, 33 mg. per 
per day) than they did during cf' 
periods. This decrease in total nitre 
excretion was due to a diminution in Ihci 
output (average decrease, 34 mg. per 
per day). The effect of the varying atnn: 
of glucose per se upon the climinalio: 
total nitrogen is shown in figure a. 
largest excretion values per kg. of j 
weight were obtained for subject ff ./ n 
received nothing but water. The admin, 
tion of 50 grams of glucose resulted ! 
moderate decrease, while the admini?tr.t 
of 100 grams of glucose prompted as gn. 
decrease in the total urinary nitrogen u- 
300 grams of glucose. The output o uri- 
of total nitrogen tended to diminu n>... 
3rd to the 6th day of the experimental p-- 
both with and without testosterone. 

Figure 6 reveals that testostemn i 
pionate also tended to cause a s ig ■ 
in the preformed creatinine 
a decrease in the output 
increase in preformed creatiniu*^ 
average 1.2 milligrams per kilogram 
This value is approximately six p * 
the value for the average excre u • • , 

formed creatinine during the con . _ 
On the other hand, the decrease ^ _ 

averaged 1.6 milligrams per ki Oc j- ^ , 

a value equal to 37 per cent o 
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• creatine output during the control 
ids. The testosterone therapy did not 
ence the urinary excretion of ammonia 
mino acids; the average elimination of 




Fig 3 Effect of testosterone propionate therapy (25 
mg per day i m ) on the urinary total nitrogen, potassium 
and phosphorus losses of subject EB who received 100 
grams of glucose daily The design of this figure corresponds 
to that of figures 1 and 2. 


5. 1. Effect of testosterone propionate therapy (25 
8r day i m ) on the daily urinar>’ total nitrogen (left 
•action), potassium and phosphorus losses (right hand 
^subject ir.ff. during six day periods of absolute 
j The meaning of ’ * ' . 

le bottom of the fij ■ I : • • * 
along the left han • • • , ; 

^^^^ospborus are^ set forth along the right hand 
points defining the lines were determined by 
? the excretion value of that day to the value for the 
ling day. 



er ^fistoslerone propionate therapy (25 

■i,...-! * ni ) on the urinary total nitrocen. potassium 


losses o‘ subKcrRE.7" 
" “tee 'I'sign of this fig 


urinary total nitrogen, potassium 
who received 50 
figure corresponds 



Fig. 4. Effect of testosterone propionate therapy (25 
mg per day i m ) on the urinary total nitrogen, potassium 
and phosphorus losses of subject P.J. who received 300 
grams of glucose daily. The design of this figure corresponds 
to that of figures 1 to 3. 

amino acids by the subjects during both the 
control and testosterone periods being ap- 
proximately 1.0 milligram per kilogram per 
day. 

With the exception of W.H. (0 gm. glu- 
cose), the elimination of potassium was 
appreciably less during periods on testos- 
terone than during control periods (right 
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Fig. 5. Effect of various inadequate diets and of testos- 
terone upon the urinary excretion of total nitrogen by the 
subjects of Figures 1 (IF-fl"., 0 grams glucose), 2 (R.E., 50 
grams of glucose), 3 (E.B., 100 grams glucose) and 4 (P.J., 
300 grams glucose). The left hand portion of the figure 
represents control periods; the right hand portion represents 
periods on testosterone. 


hand sections, figures 1 to 4). The average dif- 
ference for the four subjects during last four 


days of the periods was 0.09 millicqui 
per kilogram per day. However, for cac 
ject the potassium excretion during tlie 
terone period exceeded or equalk 
potassium excretion on at least one 
spending day of the control period. Tii; 
contrast to the uniformly diminished ni 
excretion for all subjests on all days 
testosterone periods. 

The phosphorus excretion (see right 
sections, figures 1 to 4) was on the a' 
less during the last 4 days of perio 
testosterone (average 0.0097 gm. per 1 
day) than during the corresponding c 
periods (average ,0j06 gm, per ig. per 
There was no difference for subject, 
who received no glucose, whereas thegr 
difference (average 0.017 gm. Pperk: 
day) was for subject, P./., whoreceived3( 
glucose daily. A tendency for the phosf 
excretion to diminish as the quant 
glucose in the diet was increased was also i 
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CREATININE AND CREATINE 


30 


25 


I 20 | 


Q CREATINE I 
m CREATININE J 
B CREATINE I 
I CREATININE J 


rS 


CONTROL 


ON TESTOSTERONE 


to 


DAY 


12 3 4 5 

SUBJECT: W. H 
REGIME •• 1000 « 


6 12 3 4 5 6 

SUBJECT: 

H.O REGIME: lODOcc. H.O 
. 50 GM GLUCOSE 




IT a 5 ® 

I 2 ’ ^ 
SUBJECT- RJ 0 
regime: I000 ‘‘ c 
300 GM 6UUC05 

Fig. 6. Effect of testosterone propionate upon urinary preformed creatinine and 
to six of six da 3 : periods of inadequate dietary intakq. The subjects and dietary regimes are tne 
A legend in the top left hand quadrant gives the meaning of the columns. A scale in }, 3 n<l ordiw'- 

(both expressed as creatinine) e.xcreted per kilogram of body weight per day is given along tne 


I 2 3 4 5 6 

SUBJECT: E. B. 
REGIME: 1200 « H.O 
45 GM N-CL 
100 GM GLUCOSE 
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ures 1 to 4 also permit a consideration 
; ratios of potassium to nitrogen and of 
horns to nitrogen e.xcreted during the 
)1 and testosterone periods. It will be 
that the scales for nitrogen, potassium 
phosphorus are so designed that a 
intal line drawn across the figures at 


eliminated in about the same proportions as 
exist in muscle tissue. On the other hand, 
when the curves for phosphorus or potassium 
have a steeper slope than the curve for 
nitrogen, then the ratio of potassium to 
nitrogen or of phosphorus to nitrogen lost 
exceeds that characteristic of true muscle 


coMtrol testosterone 



Effect of testosterone and ol diet upon the urinary output of acetone bodies The subjects are the same as those of 
: preceding figures (IP.ff., 0 grams glucose, fig 1, it £ , 50 gra glucose, fig 2, £ £ , 100 gm glucose, fig 3). 


wel intersects the three scales at values 
bear approximately the same relation 
eh other that pertain for nitrogen, 
iium and phosphorus in true muscle 
* Accordingly, when the curves de- 
9g urinary nitrogen, potassium and 
horns excretions, respectively, have 
me slope, these substances are being 

u u'o 0 ^ previously, in true muscle there are ap- 
/Id, ovmlliequivalents of potassium per gram of 
fio;. The ratio of phosphorus to nitrogen In 
“PPreromately 0 067 grams P to 1 gram N (24). 
s 1 to 4 the scales are drawn for convenience in 
> a such a manner that multiples of 2 5 milUequiv- 
® grams of phosphorus and 1 gram 
sen fall on horizontal lines 


tissue. Such high ratios are evident in figures 
1 to 4 and especially in figure 1 0 gm. 

glucose). In this figure it can also be seen 
that while testosterone diminished the nitro- 
gen output, it had essentially no effect on the 
phosphorus or potassium output. Accord- 
ingly testosterone therapy resulted in higher 
P/N and K/N ratios in this subject. How- 
ever, for the subjects of Figures 2 to 4 who 
received varying amounts of glucose, testos- 
terone treatment had only a slight and 
irregular tendency to increase the P/N and 
K/N ratios On the other hand, it is of 
interest that while these three subjects ex- 
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creted potassium as rapidly during the first 
two days of the testosterone periods as they 
did during the first two da 3 '-s of the control 
periods, they tended to excrete less during 
the last four days while receiving testoster- 
one. 

The urinary excretion of acetone bodies is 
shown in figure 7. Here is observed a con- 
sistent and striking tendency for inade- 
quately fed subjects to excrete more of these 
substances when receiving testosterone pro- 
pionate than during control periods. This 



SUBJECT WR SUBJECT fi E SUBJECT. E.B. 

REGIME- REGIME REGIME 

lOOO.c H.O I000» H.O IE0O« H,0 

so GM GLUCOSE CM N.Cl 

100 GM. GLUCOSE 

Fig. S. Effect of testosterone propionate upon fasting 
blood sugar concentrations during periods of inadequate 
dietary intake. The subjects and their regimes are the same 
as those of figures 1-6. The length of the double headed 
arron-s (light speckled for the control periods; black for the 
periods of testosterone therapy) indicates the range of the 
fasting blood sugars during days three to six of the six day 
periods. A scale in milligrams of glucose per 100 cc. of whole 
blood is presented along the left hand ordinate. 


tendency was most marked in the subject 
who received no glucose and was less striking, 
the larger the glucose intake. The curves 
representing F.J. (300 gm. glucose) are not 
shown because he excreted essentially no 
acetone bodies during either regime. 

Figure 8 presents the range of fasting 
blood sugar concentrations of the subjects 
who received 0, 50, and 100 gm. of glucose 
per day, respectively. It is seen that these 
blood sugar values were consistently higher 
during control periods than during testos- 
terone periods. 

The administration of testosterone pro- 
pionate did not induce any significant 
changes in the concentrations of serum 


VrV 

sodium, chloride, phosphorus or protein.] 
serum potassium varied but little. 

Table 1 summarizes much of the fore:-' 
information and presents certain other s 
not previously mentioned; namely, h 
weight loss and urinary sodium, cWo.v 
organic acids, and milliosmol e.\xrelion. I 
values given are averages for the last f; 
days of the experimental periods. E.\'ccpt: 
subject, W.H., there was a decreased 
loss during the testosterone periods. I 
exception is believed to be due to an incr«: 
loss of sodium- and chloride-contair,: 
extracellular fluid because of e.vcess penpi: 
tion due to hot weather as evidenced b} 
measurable increase in extra-renal wa 
loss. Except for this complicating fact 
this experiment, testosterone propionate a 
peared to favor a slight reduction in t 
urinary loss of sodium and chloride. 1 
cidentally, the data of the control period- 
W.E., R.B., and PJ. exemplify the recerj 
observed effect of small amounts of ingf-- 
glucose on reducing the urinary !om 
sodium and chloride incident to stanal. 
(10, 11). A slight reduction in the urin: 
milliosmols during periods on testostw 
propionate were noted in the three su }(> 
not affected by hot weather. 


COMMENTS 

The reduction during the 
riods in the urinary excretion o ' 
Uiosmols, nitrogen, potassium^ an 
orus by these fasting or partially a- 
bjects is in general agreement vi ^ 
ireased retention of these substanc , 
known to result from the 
testosterone propionate to in > , ^ 
leiving an adequate diet (1, > J 
-30). The increased excretion of p 
latinine and the decreased ■ 
latine have already been no e 
nted on by others (8, -14, 1 > ^ 

Fhe increase in acetone bo ) ^ 

i hence in organic acid ou P 
tosterone periods confirms <- » 

the obese subject (23) receiv o ^ 
equate caloric intake referre 

reduction. The tendency towards 
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; in fasting blood sugar values in associa- 
n with the increased urinary output of 
;tone bodies and decreased urinary urea 
rgests diminished gluconeogenesis during 
; testosterone periods. The tendency of 
tosterone to cause an increase in the ratios 
potassium to nitrogen and of phosphorus 
nitrogen in the urine of the present sub- 


is a compensatory increase in the catabolism 
of fat (2). 

In these respects Benedict’s observations 
on the fasting subject, L., may be pertinent 
(3) Figure 9 describes the calculated sources 
of energy e\pended by L. during the first 
six days of his 30 day fast During the first 
three days, approximately 13 per cent of the 


Table I A\er\ce losses of bod\ ^raonx and of varioos urin\r\ constituents during days three to 

SIX INCLUSIN E, OF CONTROL PERIODS AND OF PERIODS ON TESTOSTERONE PROPION VTE RESULTS EXPRESSED 
AS UNITS PER MLOGRAU PER DV\ 


Subject 


Substance lost 

\vn 

Fasting 

RE 

50 gm. glucose 

EB '■ 

100 gm glucose 

PJ 

300 gm glucose 


Control 

; Testos* 
tcrone 

Control 

Testos 

terone 

Control 

Testos- 

terone 

Control 

Testos- 

terone 

dual bod> w t , kg 
od> w t loss, gm 

71 0 i 
10 7 

72 4 

11 2 

63 4 

8 6 

65 0 

8 2 

66 9 

7 6 

70 7 

5 3 1 

64 3 

44 

61 3 

4 0 

Urtnary Losses • 
btal N, mg 

190 

142 

136 

lOS 

106 

80 

96 

72 

rea N, mg 

154 

103 

109 

85 

80 

58 

76 

49 

RiN, mg 

15 6 

17 1 

9 1 

9 3 

4 8 

3 3 

5 3 

5 6 

mino acid N, mg 

0 97 

1 08 

0 88 

0 90 

0 99 

1 04 

1 17 

1 11 

■reatimne N, mg. 

7 3 

8 5 

8 1 

8 0 

9 1 

9 5 

7 7 

8 7 

reatine N, mg 

1 38 

0 67 

1 15 

0 99 

2 05 

0 8 

1 12 

0 06 

.mg 

IS 8 

IS 7 

10 3 

9 5 

8 8 

7 6 

7 5 

6 5 

meq 

0 584 

0 568 

0 353 

0 229 ; 

0 468 

0 348 

0 408 

0 280 

a, meq 

0 546 

0 755* 

0 245 

0 224 

0 990t 

0 868t 

0 043 

0 058 

1, meq 

0 391 

0 526* 

0 271 

0 230 

1 ooot 

0 887t 

0 097 

0 148 

rgamc acids, meq 

1 48 

2 22 

0 70 

0 77 

0 66 

i 0 58 

, 0 80 

0 61 

cetone bodies, mg 

57 3 

118 6 

6 9 

13 5 

1 4 

2 6 

0 8 

1 0 

Iilliosmols 

10 9 

10 6 

6 4 

5 5 

7 4 

' 5 5 

4 6 

3 4 


‘Because the tseatheewashot during this period, the loss o( water, sodium and chloride was probably greater than it 
•lid ha\e been 

t The subject received 4 5 gm of NaCl during these periods 


ts IS in contrast to the decrease in the 
tassium to nitrogen ratio that may follow 
administration to adequately fed subjects 
29) This increased urinary excretion 
potassium and phosphorus relative to 
rogen in the testosterone periods may well 
ket^ the liberation of glycogen-bound 
tassium and phosphorus as the result of an 
-derated or increased glycogenolysis (9) 
The foregoing observations, taken to- 
ther, suggest that testosterone therapy 
ers the relative rates at which protein, fat 
<1 carbohydrate are catabolized by subjects 
-eiving an inadequate caloric intake They 
PPort the thesis that testosterone inhibits 
e utilization of protein or muscle tissue as 
source of required calories and that there 


calories were derived from carbohydrate and 
13 per cent from protein. Fat provided the 
remainder of the caloric requirements How- 
ever, by the 4th day, the carbohydrate 
stores (glycogen) became depleted, so that 
only 1 or 2 per cent of calories were provided 
by the oxidation of carbohydrate, while 
about 19 per cent were obtained from protein 
oxidation and 80 per cent from fat As the 
calories provided by carbohydrate dimin- 
ished, the calories provided by the com- 
bustion of protein tended to increase A 
slight decrease in the caloric expenditure is 
also noted 

The total urinary nitrogen excretion per 
kilogram per day of Benedict’s subject, L , 
and of subject IF H of the present studies 
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while on and while off testosterone are 
plotted in figure 10. The values for the 
nitrogen excretion of W.H. during dajs three 
to six of his control experiment correspond 
closely to those of Benedict’s subject, L. On 
the other hand, during days three to six of the 



Fig. 9. A diagram of the calculated sources of energy for 
Benedict’s subject, L. , during the first six days of his 30 day 
fast (25). The checkered area indicates the calories derived 
from the o.vidation of fat; the vertically lined area, those 
derived from protein; and the speckled area, those derived 
from carbohydrate according to the scale given along the 
left hand ordinate. 

experimental period on testosterone propio- 
nate, JV.ff. excreted about 0.05 grams per kilo- 
gram per day less nitrogen in the urine. In 
terms of total daily difference for W.ff. this 
amounts to a reduction of 3.6 grams (0.05 
gm. per kg.X73 kg.) of urinary nitrogen or 
approximately 25 per cent. This indicates 
that approximately 22 grams less of body 
protein were catabolized per day. Such a 
decrease in protein catabolism would dimin- 
ish the calories from that source by about 
90 calories per day or five per cent of the daily 
energy requirement. It would also reduce 
by 13 grams the quantity of glucose made 
available by deamination of amino acids 
( 18 ). 

Possibly this reduction in glucose explains 
the tendency to lower fasting blood sugar 
values noted above (Figure 8). The per- 


sistence of the effect of testosterone 
lowering the fasting blood sugars, evcnri 
100 grams of glucose was eaten (£| 
would appear to be due to the at least pari 
dependence of the concentration of gko 
in the blood of such an inadequately no 
ished individual 12 hours after the 'hn 
gestion of limited amounts of glucose q 
gluconeogenesis from protein. 

In view of the marked reduction 
acetonuria resulting from the ingestion 
50 gm. of glucose per day (fig. 7), tk 
gm. reduction in gluconeogenically availa 
glucose to W.E. in the testosterone per 
might explain the increase in the e.\cret 
of acetone bodies in that period (4, 19,20, 
26). The diminishing effect of testosten 
on acetonuria with increased ingestion 
glucose, while its depression of nilro; 
output continued throughout all the expi 
ments, also supports the idea that the 
creased acetonuria reflected an increased 
catabolism due to caloric deficit. 

Are these observed effects of testosten 
propionate on an individual receiving 



inadequate dietary intake bene cis • 
quantitatively the daily sawng o ^ 
joody protein for the fasting su j > 
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ounted to about 0.2 per cent of his 
jinal muscle mass per day.® Such a con- 
vation can hardly be considered important 
short periods. Moreover, it was ac- 
npanied by an uneconomical expenditure 
potential energy from body fat as evi- 
iced by the ketonuria. On the other hand, 
importance of such tissue protein cori- 
ration over long periods of inadequate 
tary intake cannot be determined until 
s known whether death from starvation 
dts from insufficiency of fuel or from 
ular depletion. Perhaps light may be 
own on this question by determining the 
;ct of testosterone on the survival time of 
rving animals. Preliminary e.xperiments 
h rabbits do not indicate that testos- 
jne exerts a striking influence upon the 
rival period. 

SUMUARY AND CONCLUSIONS 

'he effects of testosterone propionate 
rapy upon the urinary excretion of vari- 
- nitrogenous substances, minerals, organic 
Is and acetone bodies of four healthy 
ing men receiving an inadequate dietary 
ike have been studied. In addition changes 
the concentrations of blood sugar and of 
am electrolytes were measured, 
t was found that testosterone propionate 
ded to reduce the urinary output of total, 
a and creatine nitrogen and of potassium 
1 phosphorus and to increase the excretion 
ueatinine, organic acids and acetone bod- 
Ihe effect of this agent upon body weight 
>es and upon the total urinary solutes 
illiosmols) was appreciable but small. The 
mmstration of testosterone propionate re- 
ted in lower fasting blood sugar values. It 
1 little or no effect upon the concentrations 
the serum electrolytes or upon the urinary 
aination of amino acids or ammonia. 

arv^ ®uginal muscle mass was estimated from the 
fin’ of preformed creatinine per day (1 gram 

8 hg. muscle) as discussed elsewhere (27). 
ar value is obtained by assuming that the muscuia- 
onipnses about 4S per cent by weight of the total 
^ normai young man (18). The muscle mass 
lo bo 70 per cent water and 30 per cent pro- 


It is concluded that though this hormonal 
therapy does conserve small quantities of 
tissue protein under conditions of fasting, it 
does not result in a significant saving of body 
substance as a whole. There is no evidence 
that it diminishes the energy requirements 
of the starving person. Furthermore, by 
conserving protein, it interferes with glu- 
coneogenesis from protein. As a consequence 
of the reduction in available sugar, there ap- 
pears to' be an increased and a less efficient 
oxidation of fat. With the information at 
hand, it is difficult to state whether or not 
such a conservation of protein at the expense 
of fat and of gluconeogenesis is beneficial for 
a person receiving an inadequate dietary' in- 
take. 

The authors wish to acknowledge their ap- 
preciation of the eager and intelligent coop- 
eration of the volunteer subjects which so 
contributed to the accuracy of these studies. 
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he Enhancement of Tuberculous Infection 
the Guinea Pig by Steroid Hormones 

L Aycock and G. E. Foley 

the Department of Preventive Medicine and 
emiology, Harvard Medical School and 
d of Public Health, Boston, Massachusetts 


HONG the many factors which long 
\ have heen considered in various 
^ studies on the reaction of different 
dduals to infection with the tubercle 
llus, the idea of constitutional differences 
ven older than our knowledge of the 
rcle bacillus itself. Hirsch (11) stated 
phthisis (tuberculosis) appears in the 
essive generations of certain families 
regularly to deny hereditary elements, 
e recent studies have established the 
lity of these early observations both by 
experimental approach [Lurie (13)] and 
Ee epidemiologic method [Puffer (14)]. 
ddition to these broader host or constitu- 
il differences, variations in tuberculosis 
imdar import in the two se.xes are well 
vn. 

3 pointed out by Dauer (7), during the 
75 years there has been little change in 
ratio of female to male mortality between 
nd 29 years of age, although total mor- 
y from tuberculosis has been steadily 
ining. It appears that the factors respon- 
■ for the difference in the ratio of female 
uale deaths from tuberculosis has re- 
^ed Constant, and is unrelated to the 
ors to which the general decline in 
tality has been attributed. Puffer (14) 
“W pointed out that mothers (of index 
s oi tuberculosis in her study) born after 
showed the same mortality from 
^culosis as did those born prior to 1860. 
X difference is further emphasized by the 
•'Ovation [Dauer (7)] that tuberculosis 
although low, is about equal for 
'«i'ed for publication April 27, 1945. 


both sexes in children less than 5 years of 
age, while mortality is declining much more 
rapidly in females over 30 years of age than 
in males of the same age groups. In her 
studies on familial susceptibility Puffer (14) 
also pointed out that the incidence of mani- 
fest tuberculosis in female siblings of index 
cases was nearly twice that among male 
siblings of the same families. Similarly, the 
incidence among female siblings of consorts 
was higher than that observed in the male 
siblings of consorts. Tuberculosis mortality, 
although varying with the degree of ex- 
posure, (both, one or neither parents tuber- 
culous) was consistently higher among fe- 
male siblings than among male siblings. 

In addition to observations such as these 
on the differences in the incidence and mor- 
tality from tuberculosis between the sexes, 
an unfavorable effect of pregnancy in tuber- 
culous females also has been recorded [Brack 
and Gray (5)], suggesting that among other 
factors alterations in the economy of the 
sex hormones in some way might result — as 
they appear to do in certain other diseases — in 
alterations in host resistance to tuberculosis. 
The experimental data indicate that the 
estrogenic substances exhibit a favorable 
action on a number of experimental infec- 
tions. Aycock (2 a, b) showed that treatment 
of monkeys with estrogenic substance en- 
hanced resistance to poliomyelitis following 
intranasal instillation of the virus. Sprunt, 
McDearman, and Raper (16) reported that 
treatment with estrogenic substance in- 
creased the resistance of rabbits to vaccinia 
virus. Von Haam and Rosenfeld (18) demon- 
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strated the protective action of these sub- 
stances against experimental pneumococcus 
infection in mice, while Foley and Ay cock 
(8) reported similar protective action for 
stilbestrol against experimental streptococcal 
infection in mice. 

Attempts to demonstrate some action — 
favorable or otherwise — on host resistance 
by the use of various endocrine hormones in 
experimental tuberculosis have been numer- 
ous and contradictory. Vercessi and Merenda 
(17), Repetti (15), Bourgeois and Bouget (3), 
and Gray and Brack (9) reported that vari- 
ous estrogenic substances exhibit little or no 
effect on experimental tuberculosis. Simi- 
larly, Green and Morgan (10) and Carnes 
and Biskind (6) reported that progesterone 
and testosterone respectively did not af- 
fect the course of the experimental disease. 
Conversely, Addessi (1) reported that rab- 
bits treated with pregnant mare’s urine 
died sooner of bovine tuberculosis than did 
normal control animals infected with the 
same strain. Bourgeois et al. (4) found that 
castration of guinea pigs prolonged the 
survival time following injection of tubercle 
bacilh. Injection of estrogenic substance 
(folliculin) and gonadotropic hormone ac- 
celerated the course of the disease in the 
female guinea pig while treatment with male 
hormones prolonged the survival time of 
male guinea pigs. Long and Vogt (12) ob- 
served that ovariectomized mice developed 
less severe tuberculosis at the height of the 
disease than either intact control mice or 
ovariectomized mice treated with theelin. 
The low mortality in the ovariectomized 
group, and the shorter survival time in the 
theelin-treated group suggested that in some 
way ovariectomy is protective and estrus 
harmful with respect to experimental tuber- 
culosis. 

The discrepancies in these reported results 
may be due in part to the use of different 
hormone preparations of varying potency 
and to the use of different strains of tubercle 
baciUi — some stock cultures are of relatively 
low virulence. Few experiments have been 
reported in which chemically pure crystal- 
line hormones of standardized potency and 


freshly obtained strains of human till 
bacilli were used. Aycock has noted 
monkeys treated with stilbestrol oftci 
velop an unusual spontaneous tuberci 
involving the mammary and a.\illarv h 
system. For these reasons, the folic 
experiments were undertaken. 


METHODS 

In the experiments reported here, pi 
and digested sputa from active casi 
tuberculosis were compared in normal gi 
pigs and guinea pigs injected with crysf: 
estrogenic substances in oil.^ In the 
experiment, an equal number of no 
intact male and female guinea pigs 
animals) 200-250 gm. in weight were [ 
0.05 mg. of alpha-estradiol dipropic 
(Progynon-DP)^ subcutaneously in 0,1 
of sterile, sesame oil. This product alth 
less potent than the benzoate salt, h 
prolonged effect following injection. Cha 
in the genitalia were apparent the day 
lowing administration. Forty-eight h 
after injection of the alpha-estradiol 
propionate, these animals and a similar n 
ber of male and female controls were g 
subcutaneously in the inguinal region 
of a digested pool of six sputa collected 
same day from active cases of tubercui 
After pooling, the sputa were digested ) 
sodium hydroxide method (Wadswort , ■ 
and concentrated to 1/10 the origins 
in normal saline. Thereafter the es rO; 
treated animals received 0.05 ‘ 

of alpha-estradiol dipropionate /y’ 
varying from 24 to 72 hours as 
examination of the genitalia. ^ 
experiment (10 animals) was iden i 
the first except that the ak 

animals received a total of 0.5 mg- o ^ 
estradiol dipropionate as 10 doses o 
each at 24 hour intervals ° «.j\- 
of the sputa-digest. The anima s 

1 A series of control animals injected^' 
diol dipropionate in sesame oil in tne „ p;:; i- 

tests was included in these ' c -uch nfJ-' 

after two, four, six, and eight "a®® than 
showed no gross pathologic change 
cumulation of fat in the omentum. Crherir^Cf 

= We wish to thank Dr. W. R- Bond, 
tion, for his kindness in supplying tnes y 
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; full course of the experiments received bincd in table 1. It will be seen (table 1) 
otal of 1.65 mg. and 3.55 mg. of alpha- that guinea pigs treated with alpha-estradiol 
radiol dipropionate respectively in the dipropionate succumbed to injection of the 
t and second e.xperiment. sputa-digest earlier than did the normal 

1 similar experiment was done substituting control animals injected with the same 
tosterone propionate (Oreton)* for the material. Testosterone propionate appears 
ha-estradiol dipropionate. The animals to exhibit a similar but less marked effect, 
ated with this substance received a total since these animals received a relatively 
80 mg. as 16 doses of 5.0 mg. each in 0.2 larger dose of this substance. Tuberculosis 
of sesame oil at 24 hour intervals pre- mortality by weeks following injection of 
ling injection of the sputa-digest. Sub- the sputa-digest is shown in figure 1. Mor- 
|uent doses were administered as indicated tality in the alpha-estradiol dipropionate or 
the genital reaction. Animals surviving testosterone propionate-treated guinea pigs 
; duration of the experiment received a was consistently higher than that observed 
al of 220 mg. of testosterone dipropionate, in the control animals. 

\11 animals were observed for 56 days. At the end of 56 days, the period for which 
limals dying earl}' and those surviving 56 a guinea pig is usually kept in tuberculosis 
jfs were autopsied and examined for gross diagnostic work, the mortality in the alpha- 
1 bacteriologic (smear) evidence of tuber- estradiol dipropionate-treated group (91%) 
losis. Certain of the normal control guinea was significantly higher than that (47%) of 
;s which died suddenly within a few days the control (untreated) group (table 1). 
the time of injection of the sputa-digest Mortality in the testosterone propionate- 
1 not show evidence of tuberculosis at treated group (83%) was significantly higher 
topsy (hence omitted from the tables), than that of the control group, but did not 
t did present postmortem changes sug- differ from the mortality in the alpha- 
dive of acute upper respiratory infection, estradiol dipropionate-treated group. The 
ch deaths were more common in the average incubation period, as measured from 
leriments done during the winter months, the time of injection to the time of death in 
i, as it happened, did not appear to occur the normal control guinea pigs, was 50 days, 
long the estrogen- treated animals, but 1.9 times that of the alpha-estradiol dipro- 
lether or not this represents a protective pionate-treated group, 26 days. The average 
ect of the estrogen against acute upper incubation period in guinea pigs treated with 
ipiratory infection is not known. Four testosterone propionate (34 days) was inter- 
Jtrol guinea pigs were kept beyond 56 days mediate between the other two groups, 
til they died, two at 72 days and two at Although the control guinea pigs which 
days respectively. The guinea pigs killed survived 56 days following injection of the 
ler 56 days (tests and controls) are not sputa-digest all showed evidence of tuber- 
duded in the computations. The average culosis at autopsy, the alpha-estradiol di- 
cubation periods represent minimal values propionate-treated animals rvould have 
ice the e.xperiments were terminated at provided much earlier diagnoses (in most 
days. Moreover, as will he discussed later, cases) had these been diagnostic animals, 
we is some evidence that death in a tuber- In addition to the shorter average incubation 
lous gumea pig may be a chance phenom- period and the higher mortality, it was 
en, the time of death being more or less observed that the alpha-estradiol dipro- 
irelated to the extensiveness of infection, pionate-treated animals presented evidence 

of a much more severe, generalized tuber- 
RESULTS culous infection than did the normal controls. 

Since the -results of separate experiments The distribution and frequency of tuber- 
fk nlpha-estradiol dipropionate were es- culous lesions in the testosterone propionate- 
atially the same, all e.xperiments are com- treated group resembled that of the alpha- 
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estradiol dipropionate-treated group but in 
general, infection was less severe. The fre- 
quenc)'^ with which tuberculous lesions were 
observed in different organs in the three 
groups of animals is summarized in table 2. 

in view of these results, the effect of 
estrogenic substance on the course of experi- 


Ic 

sputa-digest collected and treated av 
yiously described. At the same (b 
identical experiment with diethjdsfilb, 
was done with a similar number of 1 
female guinea pigs. The test-animals 
given 0.1 mg. doses of dieth)'lstilbejtr( 
regular 24 hour intervals (except week-ci 



Fig. 1. Cumulative Mortality in Hormone-treated and Control Guinea Pigs Injected with Pooled 
Sputa-digest from Active Cases of Tuberculosis 


mental tuberculosis in castrate animals was Animals surviving the entire course of 
studied in a smaller series of guinea pigs, experiment received a total of 
Bilateral ovariectomy was performed on 10 diethylstilbestrol. All survivors (56 ■ 
normal female guinea pigs of 200-250 gm. were killed and autopsied. Althoug ^ 
in. weight. Seven weeks later these animals series is small, the results (tables 5 
were divided into two groups, one of which with diethylstilbestrol in castrate an 
was treated with 0.6 mg. crystalline di- fenaale guinea pigs were consistent rut 

ethylstnbestroP administered as 0.1 mg. of the previous experiments. The 

doses in 0.5 cc. sterile peanut oil subcuta- the disease, as judged by the disW 
neously at 24 hour interval^ These and the tuberculous lesions at autopsy 
control animals were then given 0.5 cc. of a to that observed in the other 
» Product of E. R, Squibb & Sons. wz., the diethylstilbestrol treate 
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Table 1. Experimental tuberculosis in hormone-treated and NORiuvL guinea pigs: 
. A\ erace incubation and mortality 


Hormone 

No. 

animals 

No. deaths 
in 56 da)s 

hfortality 

21 days 56 days 

Average 

incubation 

Survived 
56 days 

Alpha estradiol dipropionate 

22 

20 

40 9 

90.8 


2* 

Testosterone propionate 

12 

10 

16.6 

83.1 


2t 

None— normal controls 

17 

S 

5.9 

47.0 

49.9 days 



• At autopsy 1 pig had tuberculosis, 1 \\ as negative, 
t At autopsy both pigs had tuberculosis, 
j At autopsy all pigs had tuberculosis. 


Table 2. Experimental tuberculosis in hormone-treated and normal guinea pics.* ANATOiacAi 
distribution of lesions at autopsy 


Site of lesion 

Treated "animals 

Alpha-estradiol dipropionate Testosterone propionate 

Untreated controls 

Dead in 

56 days 
(20 pigs) 

Survived 

56 days 
(2 pigs) 

Dead in 
56 days 
(10 pigs) 

Survived 

56 days 
(2 pigs) 

Dead in 

56 days 
(8 pigs) 

Survi\ed 

56 days 
{9 pigs) 

[nguinal nodes 

20 

1 

10 

2 

S 

9 

Mesenteric nodes 

14 


4 



2 

3ther lymph nodes 

11 

1 

6 



2 

U\er 

17 

1 

6 


6 

9 

spleen 

20 

1 

10 

2 

8 

9 

[^ungs 

16 


3 




Kidney 

1 






Diaphragm 

10 


4 




.Qtercosta! spaces 

8 


2 




nteslme 

2 


_ ^ 

_ 



'fone 


1 

— 





Table 3. Experimental tuberculosis in DiETriYLSTaBESTROL-TREATZD and control guinea pics: 

AVERAGE incubation AND MORTALITY 


Treatment 

No animals* 

No. deaths 
in 56 days 

Mortality 

Average 

incubation 

Survived 

56 daysf 

Diethyls tilbestrol 

5 castrate 

3 

60.0 

31 days 

2 


5 intact 

4 

80.0 

29 days 

1 

None — controls 

5 castrate 

1 

20.0 

54 days 

4 


6 intact 

3 

50.0 

41 days 

3 


All females. 

All survivors had tuberculosis at autopsy. 


h castrate and intact, showed evidence of 
.vere, generalized infection similar to that 
^fved in animals in the previous experi- 
its with alpha-estradiol dipropionate. 

discussion 

Jtration experiments usually consider 
I ity as an endpoint. A given dose of virus 
oni kills all animals injected with it, nor 
^ given dose of a biological or drug 


invariably protect all animals against a given 
dose of virus. On the other hand, an experi- 
mental animal injected with a given dose 
of virus may have received multiples or 
fractions of the M.L.O. Similar variations 
are encountered with substances which pro- 
tect against (or enhance) infection. 

The effect of treatment with biologicals or 
drugs may be reflected in: 1) incubation 
period, 2) clinical severity, 3) survival, and 
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Table 4. Experimental tuberculosis in diethylstilbestrol-treated and control guine\ hgs- 

ANATOMICAL DISTRIBUTION OF LESIONS AT AUTOPSY 


Site of lesion 


Treated with dieth3dsti]bestrol 


Untreated controls 



All female guinea pigs. 

* This animal resembled the diethylstilbestrol-treated animals at autopsy. 


4) mortality. Incubation periods and clinical beyond this endpoint, but in experimc 

severity (clinical severity not usually prac- tuberculosis one can in a sense e.xpress Ji 

tical in experimental disease) are considered tality in terms of "degree of mortality 

and measured in terms of survival but such judged by the extensiveness of the lesii 

measurements do not go beyond the death From tables 2 and 4 it is evident I 

of the animal. In general, it is difficult to go differences between the treated and 


ESTROGEN -TREATED 



MEASURED DIFFERENCE 
IN MDRTALITY 


IN I I j 

Fig. 2. Comparative Severity of Tuberculosis (number of organs involved) in Estrogen-treated and 
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■eated guinea pigs, when fatality is taken 
i an endpoint, may not necessarily reflect 
le total differences among the different 
roups. Aside from the usual measured 
ifferences between survival and death, there 
re not only differences in the "degree of 
nrvival” as judged by a comparison of the 
icubation periods and total survivors, but 
ifferences in "degree of mortality” as well. 

[ the e.xtent to which the infection is 
eneralized may be taken as a measure of the 
degree of mortality,” then an estimate of 
be total effect of treatment should include 
be "degree of mortality” as measured by the 
xtent of the lesions in the dead animals. In 
gure 2, both the survival and mortality 
f all estrogen treated and control guinea 
ligs, and the e.xtent of the tuberculous 
:sions in the dead animals are plotted 
chematically so as to illustrate the differ- 
nces in the extent of tuberculous infection 
5 judged by the anatomical distribution and 
requency of lesions observed at autopsy, 
'uberculous lesions were observed in a maxi- 
aum of 10 organs for the present purpose, 
’his method is conservative since it is based 
n presence or absence without considering 
he extent of a tuberculous lesion in a given 
irgan. The quantitative differences in mor- 
ality between tbe estrogen-treated animals 
ntl the normal control guinea pigs to 
niection with the tubercle bacillus is re- 
acted on the vertical axis in figure 2. Such 
lifferences usually cannot be read in experi- 
nental disease — the usual readable differ- 
:nces being those which appear on the 
lorizontal axis — survival and death, with 
hath as the endpoint. 

Attempts to correlate the distribution of 
esions with length of survival time indicated 
•hat the time of death is not a good measure 
>f the extent of tuberculous lesions. It is not 
entirely clear why control guinea pigs d5dng 
'hould have on the average much less ex- 
tensive lesions than estrogen-treated animals 
■lying at the same time. In both the treated 
and untreated groups guinea pigs dying early 
w the course of the experiments showed the 
same "degree of severity” as those surviving 
or longer periods. However, regardless of 


survival time (incubation), the difference 
in the “degree of severity” between the 
estrogen-treated and untreated animals was 
consistent. The imperfect correlation between 
e-xtent of tuberculous lesions and survival 
time suggests that in the guinea pig some 
factor of localization and extent within an 
organ may be more closely related to the 
moment of death than the severity of infec- 
tion as judged by the number of organs 
involved. 

SUMMARY 

Guinea pigs under treatment with alpha- 
estradiol dipropionate, testosterone propio- 
nate, and diethylstilbestrol in oil, and normal 
guinia pigs of the same age and sex, were 
inoculated with sputum from patients with 
active tuberculosis. The group treated with 
diethylstilbestrol included both intact and 
castrated females. 

These hormonal preparations induce a 
decrease of resistance of the animals to 
experimental tuberculosis. This was shown 
by three measurable differences in the results 
of inoculation; i.c., the average intervals 
between inoculation and death; the total 
mortality at different times; and the severity 
of infection as judged by the extent of lesions 
in the animals. 

REFERENCES 

1. Addessi, G. Influenza degU ormoni gravidici suU 
andaraento della tuberculosi polmonare (Ricer- 
che sperimentali). Ann. di ostet. e gincc. 53: 
1289-1382 (1931). 

2a. Aycock, W L. Unpublished data. 

b. Alterations in autarceologic susceptibility to 
experimental poliomyelitis. Froc. Soc. Exper. 
Biol, d- Med. 34: 573-574 (1936). 

Nature of autarceologic susceptibility to poli- 
omyelitis. Am. J. Pub. Health. Z7: 575-582 
(1937). 

3. Bourgeois, P. and M. Boquet. Influence des 
hormones sexuelles et de la castration sur 
revolution de la tuberculose experimentale du 
cobaye. Compt. rend. Soc. de hiol. 122: 369-370 
(1936). 

4. Bourgeois, P., M. Boquet-Jesensky and D. 
Bourgeois. Etude experimentale et therapeu- 
tique de Paction des hormones genltales sur les 
accidents menstruels des tuberculeuses. Rev. de 
la tubcrc. 5: 754-774 (1939). 

5. Brack, C. B. and L. A. Gray. Effect of anterior 
pituitary-like sex hormone and of castration on 
experimental tuberculosis. Endocrinology 27: 
322-328 (1940). 



344 


W. L. AYCOCK AND G. E. FOLEY 


6. Carxes, W. H. and G. R. Biskind. Effect of 
testosterone propionate on development of tu- 
berculosis in immature male guinea pigs. Bull, 
Johns Hopkins Hasp. 66: 297-312 (1940). 

7. Dauer, C. C. Sex differences in trends of tuber- 
culosis mortalitjn Am.J.Hyg.27 : 538-548 (1938). 

8. Foley, G. E. and W. L. Aycock. Effect of stil- 
bestrol on experimental streptococcal infection in 
mice. Endocrinology 35: 139-145 (1944). 

9. Gray, L. A. and C. B. Brack. Effect of estro- 
genic hormone on experimental tuberculosis. 
Endocrinology 24: 645-649 (1939). 

10. Greene, M. R. and H. R. Morgan. Influence 
of progesterone on experimental tuberculosis in 
male guinea pigs. Proc. Soc. Exper. Biol. Med. 
3S: 656-658 (1938). 

11. Hirsch, a. Handbook of geographical and his- 
lorical pathology. Translation of 2nd. German 
edition by Charles Creighton. London, The New 
Sj'denham Society, 1883, vol. 3, pp. 169-236. 

12. Long, E. R. and A. B. Vogt. Relation of sex to 
course of experimental tuberculosis in mice. 
Am. Rev. Tnberc. 44: 196-222 (1941). 

13. Lurie, M. B. Heredity, constitution and tuber- 
culosis; experimental studies. Am. Rev. Tnberc. 
(Supp.) 44: 1-125 (1941). 


Vc’.- 

14. PuEEER, R. R. Familial susccpiibiliiy to lA t 
losis. Cambridge, Harvard Univ. Prc;; ji;] 
Monograph in Medicine and Public Hk’' 
No. 5. 

15. Repetti, M. Influenze della vitamina, della f 
condiazione e degli orraoni sessuali sulla td- 
colosi sperimentale. Ann. di ostcl. c lina '• 
1489-1521 (1935). 

16. Sprunt, D. H., S. McDearman and J. Ruf 
S tudies on relationship of sex hormones toirfi, 
tion; effect of estrogenic and gonadotropic b 
mones on vaccinia and spreading factor. J. E 
per. Med. 67: 159-168 (1938). 

17. Vercessi, R. and P. Merenda. Sul compotl: 
mento della infezione tubercolare sperimeata 
della cavie trattate con ormoni gravidici. R\ 
medico-sociale della tub. 10: 42 (1933). 

18. VON Haam, E. and I. Rosenfeld. Effect of to 
ous sex hormones upon experimental pneuraoew 
cus infections in mice. J. Infect. Dis. 70: 213 
247 (1942). 

19. Wadsworth, A. B. Standard methods ojtkic' 
sion of laboratories and research, Ncvi Yori Si:' 
Department of Health. Baltimore, The Wiilian 
and Wilkins Company, ed. 2, 1939. 



Some Observations on the Use of Thio- 
barbital as an Antithyroid Agent in the 
Treatment of Graves’ Disease' 


i. B. Astwood 

^rom the Departments of Medicine and Pharmacology^ 
larvard Medical School, and the Medical Clinic of the 
?c(er Bent Brigham Hospital, Boston, Massachusetts 


T hiouracil is now extensively employed 
in the treatment of hyperthyroidism 
and it is clear that the one drawback 
to its use is the occasional incidence of scri- 
ms toxic reactions. Currently it would ap- 
mar that one out of each hundred treated 
:ases has developed agranulocytosis and as a 
tonsequence one in each thousand has died. 
SVhile this constitutes a low mortality rate for 
i serious disease especially when compared 
xith the death rate associated with surgical 
therapy, it would be most desirable further to 
reduce or to eliminate it. The more common 
iide reaction from thiouracil, drug fever, while 
lot a serious complication in itself usually re- 
luires that the drug be discontinued and 
the disease treated in some other way. As 
there are, as yet, no specific or certain 
methods of preventing or treating such drug 
reactions, the investigation of antithyroid 
compounds has continued with the aim of 
finding a substance superior to thiouracil for 
clinical use. To this end, thiobarbital has' 
been tested in man, and while the results 
show that the aim has not been achieved the 
data obtained seem worthy of record. 

Thioharbital (5,5-diethyl-2-thiobarbituric 
®cid) differs from barbital only to the extent 
that one o.xygen atom is replaced by an atom 
nt sulfur. It is only moderately active as a 
sedative or hypnotic (7), and in common 
with many other thiobarbiturates large 
doses in animals exhibit both a depressant 

for pubUcation May 25, 1945. 
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' Amencan Cyanamid Company. 


and a stimulating effect upon the nervous 
system. WTien surgical anaesthesia js induced 
the animals retain hj-peractive reflexes and 
appropriate stimuli give rise to convulsive 
movements. Its property of inhibiting the 
endocrine function of the thyroid gland seems 
to be dependent upon the presence of the 
sulfur atom at position two and upon 'the two 
substituents on carbon atom number five. A 
number of other thiobarbiturates which 
meet these requirements, including the 
widely-used intravenous anaesthetic, pen- 
tothal, also have antithyroid activity (1), 
but on the basis of tests in rats thiobarbital 
is the most active of more than 30 thiobarbi- 
turic acid derivatives that have been assayed 
(4). Its antithyroid activity is manifested by 
doses which are well below those required to 
produce sedation. When administered to rats 
in small doses thiobarbital appears to be 
somewhat more active than thiouracil and 
slightly less toxic as judged by the rate of 
growth. Large doses seem to be less effective 
but much more toxic than comparable doses 
of thiouracil (1, 3). The prolonged admin- 
istration of this and other thiobarbiturates 
in dogs and in rats has been found to result 
in no anatomical changes except a fatty 
infiltration of the liver (12, 3). 

CLINICAL DATA 

Observations on the effect of this com- 
pound*' in man have extended over 16 months 

* Thiobarbital was generously supplied by the Abbott 
Laboratories, North Chicago, Illinois and the Lederle 
Laboratories, Inc., Pearl River, New York. 
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Table 1 



other 

Dosage 

diagnoses 

; 

Grams/day* 




Hyperthyroidism 

1 52M 126 Thiouracil sens!- 0.2(40) 0.15(50) 

tivity 

2 72F 107 Diabetes Pyelo- 0.2(29) 

nephritis 


Complications and 
to.'dc effects 


+4S — 1(16) Died, liver disease — seete.vt 

+30 +16(28) Drug fever 4th to 11th day. 

Died, agranulocytosis — see 
text 

+54 + 8(29) Early myxedema 4th month Complete rcmisdoaj 6 n'rt 


1.0(1) 0,2(96) 0.1(69) +54 ^8(29) Early myxedema 4th month Complete rcmisdoa! 6 n 

1.0(1)0.2(7)0(4)0.2(83) +33 + 8(21) Drug fever 7th to 11th day. Changed to another coij' 


126 Angina pectoris 
118 Pregnancy 


0(11) 0.2(3) 

1.0(1) 0.3(84) 0.2(56) 
0.1(56) 

0.5(1) 0.3(60) 


+37 + 6(28) None Complete remission 5 c’;:! 

No cardiac symptoms 

+21 + 2(41) None Initial response good— 5 + 

quent course unlnosrn 

+34 +18(14) Early myxedema 4th month Complete remission 2 


Again after intermission 
None 


10 55F 

11 42F 

12 61F 

13 45F 


0.2(146) 0.1(93) 
0.05(30+) 

110 0.2(125) 

103 Congestive heart 0.2(13) 0.1(75) 
failure 


107 Thiouracil sensi- 0.1(40) 0(16) 0.05(19) 
tivity 


1.0(1) 0.3(85) 0.2(28) +34 +18(14) Early myxedema 4th month 

0.5(1) 0.3(4) 0.2(5) 0(3) +77 +33( 9) Drug fever 8th to 12th day. 


15 54M 160 

16 56F 124 

17 SOM 114 

18 46M 148 


0.1(106) 0.05(28) 
0.025(28) 
0.1(72+) 
0.1(153+) 
0.1(51+) 
0.1(195+) 


I [ Prclrealed udlh 

Hyperthyroidism Iodine 

19 47M 123 Auricular fibrilla- 0.2(186) 0.1(69)0(49) 

tion 0.1(60+) 

20 S3M 142 Cholecystitis 0.5(1) 0.2(95) 

Arthritis 


21 S8M 121 

22 74F 120 

23 46F 147 


121 0.2(28) 0.3(76) 0.2(7) 

0.1(28) 0.05(126) 

120 Congestive heart 0.2(182) 


failure 

23 46F 147 Partial ophthal- 0.1(40+) 

moplegia 

If a Thyroid 
Diseases 

24 73F 112 HjTiertension 0.2(7) 0(11) 0.2(22) 

Angina 

25 S4F 91 Rheumatic heart 0.4(8) 0.2(105) 

disease; failure 

26 S9F 134 Myasthenia 0.1(14) 


26 S9F 

27 46F 

28 S2F 

29 50F 


103 Hypertensive 0.2(8) 

heart disease 

106 Conjestive heart 0.5(1) 0.3(8) 0(4) 0.1(4) 

failure 0.2(52) 

141 Congestive heart 0.4(10) 0.2(245) 

failure 

108 Addison’s disease 0.3(1) 0.2(5) 


Early myxedema 6th month 

+43 +15(68) Drug fever second week Changed to another cotaprr 

at 4 months 

+24 Malaise, headache second Complete remission S mM'l. 

week 

+10 — 9(76) None Discontinued hecauscdurr'^ 


+43 +21(32) None 

Fever and leukopenia both 
occasions 

+21 — 6(44) None 

Lobar pneumonia 
None 

None I 

None 


Discontinued bcau5cdun"< 
uncertain 

Changed to another comp'.": 

Complete remission 3 mwth 

Good clinical response 
Good clinical response 


+38 + 6(90) Early 

+30 + 7(80) None 

+71 +16(50) None 

+43 +28(70) None 


Early myxedema 6 th month Fibrillation reverted rnth q-. 
None Inadvertently 


complete Vc 

Complete remission 2 inoit- 

Complete remisMon 4 moatli 
Cardiac failure not ifflpro>e 


Drug fever both occasions Not improved 
Somnolence on larger dose Not improved 

I^one • Discontinued becau-seduttcc 

uncertain 

Lassitude and headache 

Drug lever 8th to 13th day Not improved 

Somnolence on larger dose import.* 

None ' Discontinued because dUf. - 

uncertain 


• The figures in parentheses after each dosage are the number of days that the dose was given. The + sign indicates that treatment U s * 
given. . j'catc 

t The subsequent B.M.R. value is one reading selected to give an index of the rate of response. The figures in parentheses inai - ^ 

of days of treatment before that reading was taken. ^ ^ / *?, v was dUcostis-' 

X By complete remission is meant a continued absence of subjective and objective evidence of hyperthyroidism after tnerapy 


since February, 1944. In all, 30 cases are 
included in this report, 23 of these being 
clear instances of hyperthyroidism. The 
remaining seven patients included four who 
suffered from advanced cardiac decompensa- 
tion and three in whom the diagnosis of hy- 
perthyroidism was in doubt. The patients 
with no evidence of thyroid disease are in- 
cluded for the purpose of better evaluating 
the incidence of the side effects of the drug. 


Five additional patients received 
for a few days only, and' as no meta o 
toxic effects were observed these a' 
omitted from this report. _ Up., 

The pertinent data illustrating 
tiveness of this compound an J 
effects are given in table 1. 
patients listed gave no 
iodine therapy. The next five 
full doses of iodine up to the time i 
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swas begun. The last seven patients are con- 
sidered to have had no disturbance of thyroid 
tunction. 

' The dosage and duration of treatment is 
shown in full. With the exception of seven 
patients who are still under treatment the 
total duration of therapy is recorded. In 
almost all cases the medication was given at 
twelve hour intervals, a few received three 
doses daily and several were given their total 
daily dose once each day. 

The initial metabolic rate shown in the 
fable usually represented the minimal level 
reached before therapy was begun but 
some of the values are averages of the pre- 
treatment determinations. The one sub- 
sequent value shown was selected to show 
the rate of the metabolic response. All com- 
plications and intercurrent events which 
might possibly have been attributed to the 
medication are listed in. the table. Some of 
these may not have been side effects of the 
drag as noted below. 

The initial metabolic response in a series 
of nine selected cases is shown in figure 1 
which includes eight patients who had not re- 
cently received iodine and who were followed 
by sufficiently frequent metabolic rate deter- 
minations to insure a satisfactory record of 
the response. It is clear that the metabolic 
responses are quite as prompt as a similar 
jroup of ten patients of comparable severity 
heated with thiouracil. 

Clinical improvement followed the de- 
clining metabolic rate and no consistent 
difference could be detected between this 
-ompound and thiouracil as to the rate and 
°f symptomatic improvement. 

The eventual result of continued treatment 
iras quite as satisfactory as that noted with 
vouracil. In eight cases a sustained remis- 
>ion followed when the treatment was 
■srontinued. In one patient {No. IP) a 
recurrence of the manifestations of hyper- 
yroidism followed when the drug was with- 
awn after eight months of continuous treat- 
ment. This man had previously undergone 
a Wo stage subtotal thryoidectomy and 
of hyperthyroidism and auricular 
rillation had been present since his dis- 


charge from the army in 1918; the gland was 
large and nodular. Thiobarbital was dis- 
continued and substituted by another com- 
pound in three instances; only in case 4 was 
this done because of intolerance to the drug. 

Dosage 

The dosage used in the first 22 patients 
was most often 0.1 gm. at 8 or 12 hour 



Flo 1 . Rate of decline of the metabolic rate of nine pa- 
tients with Graves’ disease. None except number 19 had 
recently received iodine. The open circles represent the 
average rate of response of ten comparable patients treated 
with thiouracil as previously reported (2). 

intervals (0.2 to 0.3 gm. per day), and it was 
not realized that this dosage was unneces- 
sarily large until an opportunity was pro- 
vided of observing the results of prolonged 
treatment. Indeed in seven patients therapy 
was initiated by the administration of a 
single dose of O.S gm. or a total dose of 1.0 
gm. during the first 24 hours. This was done 
with the aim of achieving an effective con- 
centration in the body promptly. It was later 
apparent that this only served to increase 
the already excessive dosage. It may have 
been a rational procedure had the sub- 
sequent dosage been considerably reduced. 
However three of the six instances of drug 
fever occurred among the seven patients who 
received a large priming dose, suggesting that 
this procedure favors the occurrence of side 
effects. 



348 


E. B. ASTWOOD 


Vc!~- 


When treatment had been continued for 
several months, evidence of hypothyroidism 
was observed in a number of patients. It was 
not until then that the greater effectiveness 
of this compound was fully realized. Even- 
tually five patients in all were observed to 
develop definite manifestations of myxe- 
dema; this was accompanied by thryoid 
enlargement, a phenomenon consistently 
associated with excessive maintenance dos- 



Fig. 2. Temperature charts of four patients who ex- 
hibited a febrile response when treated with thiobarbital 
The base line in each case is at 98 6°F. The temperatures 
during the period of elevation were taken rectally except 
in case 2. The dosages of thiobarbital are shown by the 
shaded areas. 

age. The doses which proved to be excessive 
for maintenance were 0.1 gm. twice daily in 
four and 0.1 gm. once daily in one. In two 
of the former cases a dosage of 50 mg. twice 
daily was also found to be excessive, while 
at the other extreme in only one case (No. 19) 
was a dose of 0.1 gm. once daily found to 
be inadequate; when 50 mg. twice daily was 
substituted in this instance, adequate main- 
tenance was achieved. 

The last eight cases to be treated received 
only 0.1 gm. dailj’-; in three of them the dose 
was given once daily, in the others it was 
divided and given at 12 hour intervals. Each 
of these cases has responded in a satisfactory 
manner. It may be significant that only 
one toxic reaction (case 13) was observed 
among these eight cases and this was not 
proved to be caused by the drug. 


TOXIC EFFECTS 

As far as can be determined from tb 
medical literature thiobarbital has nne: 
before been administered to man. For th> 
reason ail untoward events occurring durir: 
the course of therapy in each case have ben 
recorded, and it will be assumed that tie 
drug was directly or indirectly responsib’e 
until such time as a wider experience with 
this compound should show otherwise. 

Sedative effect 

When one half or one gram ivas given as 
a single dose or in divided doses over the 
course of the first day noticeable drowsing; 
or somnolence followed in five of seven ca'cs 
usually on the day after. The two cases given 
0.4 gm. daily became most uncomfortabi} 
somnolent after five to seven days of tberap). 
Two out of six cases receiving 0,3 gm. daih 
complained of lassitude and drowsiness after 
a week had passed. The daily administration 
of 0.2 gm. was not followed by a noticeable 
sedative effect in any of 20 cases. Ciearl} 
these side effects were due to the dnig anti 
were to be anticipated from its known h)!)* 
notic properties, indeed in some instance 
the larger doses were given deliberately w 
order to estimate the dosage which vou 
have a sedative effect in man. It is per 
significant that the patients usually com 
plained of the drowsiness as if the sensa ton 
was an unpleasant one. 


Drug fever .. 

A definite febrile response, in all , 
ity related to the administration o 
barbital, occurred in six patients. ^ 
began on the fifth to eighth day of trea 
increased slowly in intensity unti a 
temperature of 102° to 105° F. was r ■ 
and then declined; (fig. 2) the febn e p 
lasted for as long as seven days 
the drug were immediately 
found malaise accompanied the fever ^ j,t 
ally there were pains in the ^ 

ly those of the neck, shoulders an 
skin eruptions, lymph gland 
edema were observed. The 
remained normal or was shg > 
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and the granulocyte percentage ivas within 
the upper region of normal. When the fever 
had subsided the drug was readministered 
without evoking a second febrile response. 
This course of events was so different from 
that observed in drug fever from thiouracil 
that three cases were observed before it was 
dear that the drug was responsible for the 
[ever. Indeed two cases continued to receive 
the drug throughout the course of the fever 
uid in these the duration of the fever was not 
appreciably prolonged. In four cases thio- 
barbital was continued for periods of two, 
three, four and ten months respectively after 
the febrile episode without further manifesta- 
tions of toxicity or sensitivity. In case 4, how- 
aver, readministration of thiobarbital after a 
arief intermission at the end of three months’ 
•herapy evoked a second febrile response, 
ind case 24 continued to run a slight fever 
ivhen the drug was continued after the acute 
ebrile episode had passed. 

A seventh patient (case 13) experienced 
.hree mild febrile illnesses, one while receiv- 
ng thiouracil and two while taking thio- 
Jarbital. Each was accompanied by leuko- 
renia and no organic disease or localizing 
■igns of infection could be found. There was 
10 constant relationship between the time 
if onset of these disorders and the duration 
if treatment and the medications cannot 
vith certainty be incriminated. Two patients 
ceses 10 and 27) experienced malaise, las- 
itude and headache without fever during 
he second week. It is possible that these 
latients e.xperienced a reaction similar in 
‘ind to drug fever, but of such mild degree 
^ not to disturb temperature regulation, 
they are of especial interest in possibly 
'ointing to an explanation of the febrile 
esponse. As noted above, the larger daily 
‘loses often gave rise to somnolence and 
^issitude after a week of treatment indicating 
, ‘Cumulative effect maximal at that time, 
^rhaps the mild constitutional reactions 
^ the fevers which occurred during the 
£cond week of treatment are also indications 
excessive accumulation of thiobarbital 
degradation products in the 


Two patients in this series died while 
taking thiobarbital, one of rapidly progres- 
sive liver disease and one of agranulocytosis. 
The details of these two cases were as 
follows : 

Case 1. A man of 52, having a typical case of 
Graves* disease of six months’ duration with mini- 
mal ocular signs and slight thyroid enlargement, 
was treated with thiouracil beginning on June 1, 
1943. Response of treatment was prompt and the 
disease was satis^actoT}]y eontrolJed for about 
three months. Thereafter the patient refused to 
attend the out-patient clinic regularly and dis- 
continued the medication on several occasions; hy- 
perthyroidism returned. During the nine months 
of intermittent thiouracil treatment the patient 
suffered from pharyngitis, was subjected to ton- 
sillectomy in another hospital, and experienced sev- 
eral episodes of ill health the nature of which was 
not determined. Finally he concluded that the drug 
caused him to be unwell, and he refused to take it any 
longer. In view of the severity of the hyperthyroidism 
and the previous difficulties in managing this patient 
at home he was admitted to the hospital for treat- 
ment with thiobarbital which was given in a dose of 
50 mg. every six hours (0.2 gm. daily). The basal 
metabolic rate fell from +45% to -1% in 16 days 
and remained normal after the dosage was reduced 
to 50 mg. three times daily on the 30th da}^ of treat- 
ment. The body weight increased from 126 pounds 
to 153 pounds in two months and the patient had re- 
sumed work as a day laborer. Just three months 
after thiobarbital was started, there developed 
malaise, weakness, loss of appetite and marked 
fatigue. Two days later the urine was noted to be 
dark and the stools light in color, and after two more 
days the skin became noticeably yellow and he en- 
tered the hospital for the third time. Medication was 
discontinued on the day before admission. 

There was deep jaundice, the liver to palpation 
appeared to be greatly enlarged though it was of 
normal size on x-ray examination. The urine con- 
tained bile and urobilinogen; the feces were light 
brown. Detailed clinical and laboratory examinations 
failed to establish a definite diagnosis. The jaundice 
deepened and the patient died in coma on the eighth 
hospital day. A post mortem examination was not 
permitted. 

Case 2. A woman of 72 years was admitted to the 
hospital in diabetic coma. She was not previously 
known to have suffered from diabetes but after re- 
covery from coma there persisted a severe diabetes 
which was difficult to regulate with large doses of 
insulin. Because of persistent pyuria and low grade 
fever a diagnosis of pyelonephritis was made and 
sulfadiazine was administered in full dosage for nine 
days. During convalescence a number of features 
suggested the coexistence of thyrotoxicosis, the pa- 
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tient was alert and active, the skin was warm aud 
moist and the eyes were bright and the palpebral 
fissures wide. The pulse rate was usually over lOO 
beats per minute at rest and the basal metabolic 
rate was found to be +30 and +35 on three tests. 

Thiobarbital was given in a dose of 0.1 gm. evety 
twelve hours. During the sixth to tenth days of treat- 
ment there was a return of fever (see fig.2) which sub- 
sided even though the drug was not withdrawn; this 
was interpreted as drug fever though the possibility 
that it was a further manifestation of p3'elonephritis 
could not be excluded. During the fourth week of 
treatment the patient complained of weakness and 
lassitude and the temperature was elevated in tfie 
evenings to 99° to 100.5°F. On the 29th day the total 
leukoc 3 'te count which previously had varied between 
5,700 and 9,400 was found to be 750 and no granul- 
cytes could be iound in the iunem-, ThiobajhitaJ was 
discontinued and treatment with penicillin, increased 
dosage of vitamins, crude and purified liver extract 
and pentnucleotide was instituted at once. For four 
days the patient showed no localizing evidence of in- 
fection and the temperature reached maximal levels 
of 101° to 102. 8F. Because of a mild anemia which 
had been noted since admission a transfusion was 
given on the fifth day of the disease; this was 
promptly followed by a chill and the temperature rose 
to 105. 6°F. During the next two da 3 ’’s the high fever 
continued and the patient died eight days after the 
diagnosis of agranulocytosis was made. On the day of 
death E. coli was grown from the blood and at post 
mortem examination an abscess was found in the 
sternum at the site of three aspiration biopsies of 
the sternal marrow. Other medications given during 
the course of thiobarbital therap 3 '^ were insulin, vari- 
ous vitamin preparations, digitalis, aspirin, whisky 
and phenobarbital. There was no evidence that the 
various forms of treatment directed toward a stimu- 
lation of granulopoiesis were of any benefit. The total 
leukoc 3 'te count varied between 600 and 1600, and 
no granuloc 3 'tes appeared during the eight days. 

DISCUSSION 

These studies serve to show that thio- 
barbital is more active gram for gram than 
thiouracil in inhibiting thyroid function in 
man. Given at eight or twelve hour intervals 
the minimal initial dosage of thiouracil which 
will control the majority if not all cases of 
h>+)erth 3 'roidism has proven to be 0.4 gm. 
daily though 0.2 gm. has been sufficient in 
some cases. In the present study 0.2 gm. of 
thiobarbital has not failed to be effective and 
0.1 gm. was adequate in all eight instances. 
Thus it would seem that thiobarbital is a lit- 
tle more than tvdce as effective as thiouracil. 
The average maintenance dose of thiouracil is 


0.2 gm. 'daily in two doses at 12 hour inte: 
vals while these studies indicate that themai: 
tenance dose of thiobarbital averages 0.1 en 
dailj'^ or somewhat less. This again would u 
dicate that thiobarbital is more than twice: 
active as thiouracil. 

The data also show that a single oral do; 
of thiobarbital has a more prolonged actio 
than a single dose of thiouracil. It is now\\o 
recognized that the effectiveness of thiourac: 
is greatly diminished if the doses are spaao 
at 24 hour intervals instead of at eight c 
twelve hours (2) . Thiobarbital on the otbf 
hand has been quite effective even when on! 
one dose is given per day. In several in 
stances, however, there was an opportunit; 
to observe that a dose of 50 mg. every twdn 


hours was distinctly more effective than 2 
single daily dose of 100 mg. 

Although a fairly good approximation o 
the minimal effective dose of thiobarbifa 
can be obtained from this small series c 
cases, the data are entirely inadequate l( 
permit an analysis of its toxic effects. In thi 
series there was a very high incidence of si > 
effects, but there is some uncertainty as t 
whether all of them were caused by the drug 
Some of them, however, were probabl) torn 
effects and the result of excessive dosage. 4 
this compound seems to be degra e ® 
eliminated at a slow rate, at least at a ra 
slower than that of thiouracil, its e^ 
would tend to be cumulative. This possi ■ 
ity receives support from the ° 
that several patients began to e r ^^^ 
only several days or a week after s ar i 
take the compound in a dose of • , 

gm. daily. Perhaps the high ^ ^ 
drug fever was in part due to this cu ^ 
quality and if so it would seem rea- 
to expect that it would be less li 'C } 

if the minimal ‘^ffS/respo’'-' 

exceeded. Furthermore the febr 
appears to be entirely benign an ^r 
can usually be continued; -(.dud'' 

thiouracil a febrile response usuaJb P 
further therapy with that 

It is not known whether ^ 
disorder in case 1 was cause ' 
barbital or not. The animal -T , 
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12) showing that accumulation of fat in the 
rer follows the prolonged administration 
■ thiobarhiturates suggests that thiobarbital 
light cause liver damage in man. However 
jne of the other treated patients showed 
ly evidence of impaired liver function and 
is well known that infectious hepatitis can 
ve rise to a syndrome clinically indistin- 
lishable from that observed in this patient. 
The agranulocytic reaction (case 2) can 
ith more assurance be attributed to the 
liobarbital therapy. The analogy with 
liouracil is most suggestive; the agranu- 
cytosis was detected on the 29th day of 
eatment and the case was complicated by 
fection and diabetes, features which have 
immonly been associated with the agranu- 
cytoses caused by thiouracil. 

In spite of this most unfavorable record 
lis compound would appear to be of value 
the treatment of hyperthyroidism and to 
serve further study. Used in the proper 
isage and with due consideration of the 
ixic effects to be anticipated, more favorable 
suits should be obtained. Also a small 
lies of cases such as this can give a very 
itrue picture of the real nature of a sub- 
ance. For example, the e.xperience with 
liouracil in the series published from 
iSerent clinics has been most divergent as 
I the incidence of toxic effects. Some reports 
low an unnusually high incidence of serious 
implications; for example, Lozinski and 
minovitch (8) recorded one death from 
!ranuloc}'tosis among five treated cases 
id Evans and Flink (6) encountered five 
nous toxic reactions among 26 cases. On 
10 other hand no serious toxic reactions 
ere seen in series of 100 cases reported by 
aimer (11)^ 43 jjy Montague and Wilson 
)i 34 by Newman (10) and more than 40 
f Eaton (S). 

It would appear that an appropriate dose 
' miobarbital would be 50 mg. every twelve 
“urs for the initial period of therapy in cases 
' mo usual severity. It is possible that a 
imewhat smaller dose could be used in mild 
tses which would not be endangered should 
|o dose prove to be inadequate. On the basis 
• 0 findings to date it would appear to be 


unwise to give thiobarbital in dosages of 

0. 2. gm. daily' or higher. While a single dose 
in 24 hours has been effective in some in- 
stances it would seem reasonable to take 
advantage of the apparently greater effec- 
tiveness of the compound when it is given 
every twelve hours. 

SUMMARY 

The effectiveness of thiobarbital in the 
treatment of hyperthyroidism and its toxic 
effects have been studied in 30 cases given 
total daily doses of from 0.1 to 0.4 gm. All of 
the manifestations of by'perthyroidism were 
satisfactorily controlled, but in the dosage 
used there was a high incidence of complica- 
tions. Two deaths occurred, one from agranu- 
locytosis and one from an acute liver dis- 
order; six cases experienced a febrile reaction 
during the second week of treatment, but 
this did not preclude continued treatment. 
It is estimated that thiobarbital is more than 
twice as active as thiouracil in inhibiting the 
function of the thyroid gland in man, and 
that it is more toxic than thiouracil when 
the minimal effective dose is exceeded. 
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HE USE OF GLUCOSE IN THE TREATMENT OF DIABETIC COMA 


DIABETIC COMA the essential disturbance 
is the relative or absolute lack oi insulin. 
^ It is a deficiency state in which the primary 
oblems are the estimation of the amount of 
suliti required and its prompt administration 
the first few hours of treatment. As the result 
ot the hyperglycemia, polyuria and ketosis one 
finds secondary changes, such as extreme dehy- 
dration and loss of base, chiefly sodium; both 
are lost from intra- and extra-cellular spaces. 
Wese latter changes must be treated by the 
simultaneous administration of adequate 
amounts of water and salt. When a sufficient 
quantity of insulin has been given to provide a 
reserve making possible the normal utilization 
of carbohydrate, food including protein as well 
as carbohydrate is needed. Much confusion at 
present exists because of differences of opinion 
tegarding the use of glucose by intravenous or 
subcutaneous administration during diabetic 
coma. 

Possibly an overemphasis of the importance 
of an immediate restoration of glycogen stores 
m the liver is a factor in this confusion. Non- 
labetic ketosis, as in starvation, pregnancy, 
ttc., never leads to a condition clinically com- 
parable with diabetic coma. The development of 
‘etosisin diabetic coma is accompanied by pro- 
fressiye hyperglycemia. Presumably the exces- 
>>ve rise in sugar in the blood is due to the lack 
'osnhn and the increasing glycogenolysis in 
, 0 liver and muscles. At the height of diabetic 
-oma the liver is usually considered to be almost 
.f™ . Sfyoogen. In starvation and hyper- 
tire liver glycogen is also reduced 
impairment of glucose oxidation. In- 
jf™ it has long been known that in diabetes, 
? treatment of Allen, which cer- 

• in y reduced liver glycogen, was accompanied 
y a rising respiratory quotient and an increase 

• 'f'“°''ydrate utilization. There is no proof 
J' he su ppositiot, that oxidation of glucose is 

k'ceivrd for publication March 21, 1945. 


prevented by absence of glycogen in the liver or 
that it is improved by increasing liver glycogen 
per sc. However, in diabetic coma in the absence 
of sufficient insulin carbohydrate yields to fat 
as the chief substrate for oxidation in the liver. 
The production of ketone bodies in the liver 
therefore mounts steadily and exceeds the 
capacity of the tissues to oxidize or of the kid- 
neys to excrete them. This is not due to a lack 
of available carbohydrate. 

The table of the approximate carbohydrate 
content of human tissues given by Root* shows 
that when the blood sugar in diabetic coma is 
within the range of from 500 to 700 milligrams 
per 100 cc., there may be already present in the 
body fluids excessive glucose in an amount 
varying from 100 to 146 grams, because of the 
inability of the body to utilize it. Under these 
circumstances, if glucose is given intravenously 
to a patient in diabetic coma, the respiratory 
quotient does not rise above the level for fat as 
shown by Root and Carpenter.® Glucose admin- 
istered without insulin to a patient in diabetic 
coma, having a COz content of the blood below 
20 volumes per cent, merely accelerates the 
downward course and may soon be followed by 
hyperglycemia, further dehydration, anuria and 
pancreatic exhaustion. The essential problem is 
to find the dose of insulin which will bring about 
o.xidation of glucose so that the oxidation of fat 
and the consequent formation of ketone bodies 
may be reduced. The problem is difficult be- 
cause with severe diabetic acidosis insulin re- 
sistance increases so that the insulin require- 
ment may vary from 100 to 1,000 units. 

The simultaneous administration of glucose 
with salt and water has been advised by Soskin 
and Levine' and by Butler.'* These authors con- 
sider that the stores of glycogen in diabetic 
coma are negligible, and they hold that the 
sugar present in the blood and intercellular 
fluid is inadequate to replenish the stores of 
glycogen. The case discussed by Butler gives a 
clear picture of the effect of giving glucose to a 
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LETTER TO THE EDITOR 


child who was improving with adequate insulin 
treatment. The note describes the immediate 
return of glycosuria and acetonuria together 
with the fact that the patient became less re- 
sponsive and respirations assumed a peculiar 
gasping quality. Repeatedly such unfavorable 
events have followed the administration of glu- 
cose in serious diabetic coma. Actualljq Mir- 
sky,^ who studied the effect upon diabetes of 
the administration of large amounts of carbo- 
hydrate (500 grams or more in 24-hours), spe- 
cifically warned against such therapy because 
of the danger of pancreatic exhaustion. 

The danger involved in the administration of 
glucose depends upon the amount of glucose 
administered and the rate at which it is given. 
The continuous injection of glucose at a rate in 
excess of caloric needs leads to death even in 
normal animals. Astwood^ gave glucose solution 
to a normal dog at the rate of 1.7 grams per 
kilogram weight per hour, and death resulted 
at the end of 70 hours. Those dogs received 
seven calories in the form of glucose each hour, 
yet their metabolic needs were only two calories 
per hour. A diabetic boy in coma has a total me- 
tabolism of about 70 calories per hour. If he is 
given 1,000 cc. of 10 per cent glucose solution in 
an hour’s time he has received 400 calories or 
approximately six times his caloric need in that 
form. In one fatal case, that of a 19 year old 
boy, 350 grams of glucose had been given in a 
few hours without adequate insulin. At present 
one of the chief errors and causes of death in 
coma cases is the overfeeding of such patients 
with excessive amounts of glucose — amounts 
per hour greater than the caloric needs. 

No one supposes that in coma the administra- 
tion of glucose at the rate of perhaps 10 grams 
per hour would be harmful, provided a sufficient 
amount of insulin had been given to make possi- 
ble its normal utilization. Clinical results cannot 
be disregarded in a field of such complexity. At 
the Deaconess Hospital no glucose has been 
given to patients actually in diabetic coma 


1 

since 1923. In 123 consecutive cases of diabc 
coma where the blood COo content was 
volumes or less treated between August 19 
and May 1, 1944 only two deaths occurrc 
a rate of 1.6 per cent. Even those deaths cog 
have been prevented by earlier admission tot 
hospital of one case and the omission of t 
large amounts of glucose given in the eai 
treatment of the other. The low mortality w 
attributed to the more prompt use of lar 
amounts of insulin. Thus, during the first thr 
hours after admission to the hospital the av( 
age patient received 216 units of insulin; in tl 
group were included certain profoundly unco 
scious patients, with blood sugar values from Si 
to 1400 milligrams, who received as much 
500 units in the first three hours. A reduction 
the total metabolic rate is achieved by rest 
bed and the avoidance of overfeeding. Aft 
recovery from the acute stage, a diet while tl 
patient is in bed providing appro.ximatcly . 
calories per kilogram of body weight and 1 
grams carbohydrate per twenty-four hours 
begun. Later a diet adequate for normal activi 
should be resumed. Carbohydrate stores a 
thus gradually replenished. 
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ADRENALS 

Pratt, J. P. and R. L. Schaefer. 

Sex precocity, virilism, adrenal cortical 
tumor. Am. J. Obsl. & Gyncc., (S): 623-633, 
(1945). 

The authors reported three female patients 
ivith varying degrees of virilism. One, a thirty' 
three month old child with marked signs of viri- 
ism, had an encapsulated tumor in the right ad- 
■enal which was removed. There was a marked 
reversal to that of a normal child postopera- 
tively and sl.x years later there was no sign of 
netastasis. The second presented signs of viril- 
stn at four months which increased until her 
leath at the age of 25 months. The virilism ap- 
peared as a consequence of metastases of a fibro- 
iarcoma of the cheek to the adrenal corte.':. The 
third patient, eight years and four months of 
ige, had only moderate enlargement of the 
ditoris, no change in voice and lacked increased 
statural growth. Adrenal tumor was suspected, 
tut operation revealed no adrenal enlargement. 
~C.D.D. 

endocrine general 

Christy, C. J. 

, Vitamin E in menopause. A^n. J, Obst. 
Gjwer. 50 (1): 84-87 (1945). 

The author presented a preliminary report 
* the clinical use of vitamin E in the treat- 
ment of the menopausal syndrome. Twenty- 
tve patients were treated with 10 to 20 milli- 
.rams of vitamin E orally, daily over periods of 
lorn one to three weeks. Seven reported com- 
t etc relief, 16 very marked relief and two no 
^Th tt” undesirable side reactions. 

®t*tioctive symptoms coincident 
* the administration of vitamin E could not 
>0 istinguished from that obtained with the 
0 Ural or synthetic estrogens. The chief ad- 
antage of the former was that it was free of 
y stimulative effect on the breast paren- 
yma or the genital system. The author stated 


that in some patients vitamin E seemed more 
effective in relieving vasomotor instability 
symptoms than estrogens. — C.D.D. 

ClNDEEG, B. L. 

Postmenopausal pruritis vulvae. Am. J. 

Obst. fc* Gyncc. 49 (5): 647-657 (1945). 

The author reported the successful treat- 
ment of 14 patients with severe postmeno- 
pausal pruritis vulvae in which pretherapy and 
posttherapj’ vulval biopsies were obtained. The 
best method of obtaining relief was to protect 
the skin from further irritation by the constant 
application of a bland ointment for at least 
three months. The author advised the local use 
of an androgenic ointment (two milligrams of 
testosterone propionate to a gram of ointment) 
when there was severe vulval atrophy. — C.D.D. 

De La Balze, F. A. 

Gynecomastia. Rev. med.-qnir. de pat. Jem. 

21: 309 (1943). 

The author reviews the cases of gynecomastia 
in the literature to 1943, and gives 400 refer- 
ences. He reports additional cases, (1) that of a 
patient with Addison’s disease in whom transi- 
tory gynecomastia appeared after the adminis- 
tration of adrenal cortical extract and also after 
the administration of desoxycorticosterone ace- 
tate; in both instances the gynecomastia sub- 
sided after treatment was discontinued, (2) 
that of a patient in whom gynecomastia and 
hyperthyroidism appeared simultaneously and 
(3) that of a patient in whom gynecomastia ap- 
peared during the development of bronchial car- 
cinoma. Theauthor presents anetiological classi- 
fication of cases of gynecomastia He emphasizes 
two factors in the pathogenesis of this condition 
(1) the predisposing or chromosomal factors (i.e., 
the “zygotic make-up” of the individual) ; this 
can also be called “potential local feminization” 
or intersexuality localized in the breast, and (2) 
the factor which . induces the appearance of 
gynecomastia in the breast prepared by factor 
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(1); this factor is usually an alteration in the 
kind or the amount of steroid in the body fluids 
(in most cases this factor is an excess of estro- 
gens). — F.A. de la B. 

Hac, L. R., H. C. Hesseltine, F. L. Adair and 
M. B. Crudim 

Sulfonamide and stilbestrol therapy in gono- 
coccal vulvovaginitis. Am. J. Obst. & Gytiec. 
50 (1): 88-95 (1945). 

Of 135 children treated with sulfanilamide, 
sulfapyridine or sulfathiazole, 89 percent re- 
sponded satisfactorily to sulfapyridine or sulfa- 
thiazole. Sulfanilamide is definitely contrain- 
dicated because of a higher percentage of 
failures and because it tended to producesuJJa- 
resistant strains of gonococci. Diethylstil- 
bestrol .was. found useful in the treatment of 
sulfonamide resistant patients. — C.D.D. 

Leff M. 

The comparative action of posterior pitui- 
tary and ergonovine in the third and fourth 
stages of labor: Observations based on 5000 
deliveries. Am. J. Obst. b’ Gynec. 49 (6): 734- 
738(1945). 

Ergonovine was given intravenously or in- 
tramuscularly as soon as the placenta was ex- 
pressed in 2500 deliveries. Despite firm con- 
traction of the uterus, bleeding occurred and 
frequently persisted. Much better results have 
been obtained in a subsequent series of 2500 
deliveries by the use of pituitary extract im- 
mediately after the placenta was delivered and 
the postponing of ergonovine injection for 20 
minutes. 

The better results with the combined therapy 
was believed due to the fact that posterior 
pituitary substances cause both contraction 
and retraction of the uterus and produce re- 
traction of the cervix whereas ergonovine causes 
a. tonic contraction of the uterus but no retrac- 
tion. — C.D.D. 

Quigley, J. K. 

Habitual abortion. Am. J. Obst. b Gynec. 49 
(5) -.633-641 (1945). 

The author reported that 28 of 30 women 
who had had one or more previous spontaneous 
abortions went to full term or near it and gave 
birth to normal children when treated by the 
usual conservative measures and intramuscular 
progestin, five units ever}’- four days. The 
author advised painstaking investigatinn of 
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both husband and wife before pregnancy 
attempted. — C.D.D. 

Raices, a. E., E. B. Del Castillo .and 1 
. Gambin. 

The 17-ketosteroids in virilization of tl 
adult woman. Medicina, Buenos Aires 5.-1, 
(1945). 

The urinary 17-ketosteroid excretion \m 
determined on 75 virilized women. In 26 p; 
tients the values were normal; in 49 the valui 
were above the normal level, and in 22 of thei 
the excretion was greater than 30 mg. per i 
hours. In one case of adrenal hyperplasia tl 
values were low (4.8 and 3.2 mg. per 24 hr.), an 
in one case of adrenal tumor the values wei 
normal (12.3, 9.3, and 6.3 mg. per 24 hr.). ; 
high level of excretion was found in patient 
without any manifestations of adrenal hypo 
plasia or tumor. Discrepancies in the 17-ketc 
steroid excretion of several other patients ar 
discussed. The authors conclude that in adul 
women with virilization the urinary 17-keto 
steroid levels may be normal although elcvate( 
values are usually present. — F.A. de la B. 


Shute, W. and E. Shute 

The effect of dihydrotachysterol on certair 
toxemias of late pregnancy. Surg., Gynec t 
Obst. 81: 83-92 (1945). 

The effect of combined dihydrotachystcro' 
and calcium therapy on a series of 42 cases 
toxemia of late pregnancy was studied. I'our 
the patients were of the low 
preeclamptic type and 38 were of t e 
estrogen type. The therapy proved ^ , 
in the true preeclamptic group but was h ugM 
to have benefited 42 percent of the ig - 
gen group. The improvement was ® 
chiefly in a lowering of blood 
and albuminuria were little affected. 


GONADS 

EL Castillo, E. B., and C. Galli Ifl 
Metrotrophic action of testosterone 
etna Buenos Aires. 5: 144 (1943)- 
The author reports two cases 
ith infantilism in which 

iced by the administration o , 

he actions of sexual steroids ' 

ium are analyzed and the metro 

testosterone is discussed, me 

ode that there is a “critical -rt'-' { 

ntration of the sexual steroi s 
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lenstruation is inhibited and below which 
nenstruation occurs. — F.A. de la B. 

Iauan, J. 0. 

Erercises in dysmenorrhea. /!«!. J. Obsl. &■ 
; Gynsc.49{6)-. 755-761 (1945). 

The author treated by e.xercises 129 women 
;ho complained of severe dysmenorrhea, 84 of 
be primary type and 45 of the secondary 
jpe. He reported that 84.5 percent of the en- 
ire group and 89.3 percent of the primary type 
roup had definite relief. In many instances 
bis lasted for at least 24 months which was 
re limit of the follow-up. — C.D.D. 

Iaeding, F. E. 

'The treatment of functional dysmenorrhea 
«ith pregneninolone. /!»«. J. Obsl. fs* Gyiiec. 
50(1): 56-63 (1945). 

Pregneninolone, in doses varying from five 
I IS milligrams orally daily, was administered 
' 83 patients with functional dysmenorrhea, 
reatment was started from the fourteenth to 
'le twenty fourth day and continued until 
ceding began or the pain lessened. There was 
tisfactory improvement (50 percent or bet- 
r) in 60 patients. There was a tendency for 
e pregneninolone to cause the bleeding to ap- 
yar early but this rvas prevented by starting 
c treatment late in the cycle. There were no 
her consistent changes in the menstrual cycle. 
Twenty patients were given progesterone, 
u’e to 15 milligrams, intramuscularly during 
- e actual time of the severe pain. The results 
t 'te disappointing as very little relief was ob- 
rined— C.D.D. 

_,tENAKY, K. J. 

..Possible use of kymographic tracing instead 
.,0 endometrial biopsy for the determination 
j-'"j^°™'ation. West. J. Smg. 53: 237-243 

Por the speedy determination of the type of 
! " ™tions occurring in the uterus, the author 
I Scribes the following technique : a small uter- 
• cannula covered with a small collapsed 
inserted through the cervical canal 
I “ c uterine cavity. The cannula is attached 
^P®°S*'!'phic writing needle by a rubber 
''' M kymograph in operation, the 

' lu"'^ slowly increased to 80 millimeters 
The tracing obtained after five to 
will indicate whether the uterine 
fi the “resting or estrogenic” 

jY 9 progesterone type. The test for pro- 


gesterone waves may be done: (1) Seven to ten 
days before the expected date of menstruation 
(2) On any day of menstruation or uterine 
bleeding (3) One to 3 days after the end of men- 
struation or uterine bleeding. The accuracy of 
the method was tested by correlating the trac- 
ings with endometrial biopsies in 200 patients. 
One hundred and seventy-sLx who gave secre- 
tory tracings had secretory endometria. Twenty 
four had small tracings, called estrogenic or no 
tracings at all. They all had proliferative endo- 
metria with or without dilated glands. Acute 
vaginitis, cervicitis, endometritis, salpingitis, 
incomplete abortions, pregnancy and malig- 
nancy were considered contraindications to the 
use of the method No complications have re- 
sulted from 1227 consecutive determinations. 
The procedure is less painful than endometrial 
biopsy. — J.M. 

Weinberg, C. H. 

Essential dysmenorrhea. Its treatment with 

pavatnne. Am. J. Obsl. &• Gyneo. 50 (1): 

98-101 (1945). 

In a series of 100 patients with essential 
dysmenorrhea, 48 had complete relief and 42 
needed in addition only mild sedation when 
treated with pavatnne. This was given three 
times daily, beginning three days before the ex- 
pected period and was continued through the 
first day of bleeding. This drug possesses both 
musculotrophic and neurotrophic action but is 
not a narcotic like morphine, which action it 
simulates. — C.D.D. 

THYROID 

Bartels, E. C. 

Use of thiouracil in the preoperative prepara- 
tion of patients with severe hyperthyroidism. 

Ann. Int. Med. ZZ: 365-372 (1945). 

Sixty-four patients with severe hyperthy- 
roidism have been prepared for operation with 
thiouracil at the Lahey Clinic since the report 
issued in May 1944. Fifty of these patients had 
primary hyperthyroidism and 14 had adenoma- 
tous goiter with hyperthyroidism. The disease 
was considered to be severe in these patients 
because of their being in the older age group, 
because of the long duration of the disease and 
high basal metabolic rates. In 15 of the patients, 
thyrotoxicosis was complicaled by auricular 
fibrillation or cardiac failure. Thiouracil was 
administered in a daily dosage of 0.6 gm. When 
the basal metabolic rate approached -1-20%, 


358 


CURRENT ENDOCRINE LITERATURE 


W- 


iodine was added and the two drugs given simul- 
taneously for three weeks. The involution ef- 
fected by iodine was adequate to overcome the 
technical operative difficulties experienced with 
the highly vascular glands resulting from ther- 
apy with thiouracil alone. Thiouracil was dis- 
continued one week prior to operation. All pa- 
tients except those in cardiac failure were 
treated at home and returned to the clinic every 
two or three weeks for examination and differ- 
ential white blood counts. Patients in cardiac 
failure were hospitalized until compensation 
was restored. Subtotal thyroidectom}'' was per- 
formed in 52 cases and hemithyroidectomy in 
12. Patients in whom thiouracil was given long 
enough to lower the BMR to normal experi- 
enced a smooth anesthesia and negligible post- 
operative thermal response as compared with 
iodine-treated patients. The records of two pa- 
tients who were operated upon before thiouracil 
had lowered the BMR to normal are presented. 
These patients had such an unsatisfactory op- 
erative course that hemithyroidectomy only 
was performed and despite this precaution 
severe postoperative reactions occurred. Pa- 
tients not previously treated with iodine ex- 
hibited approximately one per cent decline in 
the BMR per day of treatment with thiouracil. 
Out of a grand total of 119 patients treated with 
thiouracil, eight displayed toxic reactions con- 
sisting of: (a) skin eruption, 1; (b) febrile reac- 
tion, 4; (c) leukopenia, 3. All of the reactions 
disappeared on discontinuance of the drug, al- 
though one patient was in the early stages of 
agranulocytic angina. The author concludes 
that thiouracil is of great value in the preopera- 
tive management of patients with severe hyper- 
th 3 '^roidism, in that it greatly reduces the risk 
of surgical treatment. — J.M. 

Beardwood, J. T., Jr., and D. C. Levinson 

Thiouracil in the medical management of 

hyperthj^roidism. Pennsylvania M. J. 48: 

212 (1944). 

In 18 of 20 cases of thyrotoxicosis, thiouracil 
restored the BMR to normal, with clinical re- 
mission and weight gain. Maintenance dosage 
over several months is better than intermittent 
treatment. An initial dose of 0.6 gm. daily is 
recommended. Serum cholesterol, urinary cre- 
atine determinations and galactose thyroid 
function tests were made. The action of thi- 
ouracil is believed to be specific, interfering di- 
rectty with the symthesis of thyroxine. — Cour- 
tesy Biol. Ahsts. 


Dobyns, B. M. 

The influence of thyroidectomy on the pi 
nence of the eyes in the guinea pig at 
man. Surg., Gyn.,b’ Obsl.SO: 526-53.1(1' 

Changes in the prominence of the eyes o 
patients and 13 guinea pigs after thvro 
tomy have been studied. The Hurthle c\ 
thalmometer was employed for measuring 
eye changes in patients. Two ingenious de' 
of the author’s design, a caliper instrument 
a modified camera lucida, were used to make 
responding measurements in the animals 
crease in prominence of the eyes of both pati 
and experimental animals was found. Pati 
who had adenomatous goiter with hyper 
roidism or exophthalmic goiter developt 
greater increase in prominence post-operali 
than did patients who had adenomatous gi 
without hyperthyroidism. Patients whose it 
bolic rates fell only slightly after operation i 
inclined to relatively slight increase in pn 
nence of the eyes, whereas those whose r 
fell markedly showed a relatively greater 
crease in prominence of the eyes.— /.df. 


Eaton, James C. 

Treatment of thyrotoxicosis with thioun 
Lancet 248: 171 (1945). 

Thirty-six cases of thyrotoxicosis v 
treated with thiouracil, twenty-five o ^ 
were observed for at least six months, nc u 
were 4 with toxic adenoma, 4 recurring a 
thyroidectomy, 4 diabetics and 2 during pi 
nancy. The maximum dose was 800 mg. i ‘• 
with 200 mg. as a maintenance dose, 
cases have remained well after 
though the drug was not given Pf] i, 
three and one-half to eight months. ^ 
to continue the drug for a year- 
showed granulocytopenia dr. 

which was relieved by cessation o 
The thyrotoxicosis was relieved ‘ .'j- 
women but one child was born wit a 
thyroid. Three diabetics in which t 
was primary responded well to t ^ 

in which the hyperthyroidism , pj - 

the only patient who failed to T' 

thalmus was not appreciably a 
changes in the size of the thyroi ,, 

ar with the mean circumference . 

showing no significant change. -- 

change in BMR, pulse rate, p 
3 ody weight and white cell coun 
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lotDSMiTH, E, D., A. S. Gordon and H. A. 

ClIARIPPER 

An analysis of the effects of continued thi- 
ourea treatment in pregnancy and on the 
development of the offspring in the rat. Am. 
J. Obsl. &• Gyitec. 49: 197 (1945). 

.At intervals of 0 to 22 days prior to parturi- 
on, pregnant rats were placed on a laboratory 
ockdiet containing 0.5 per cent thiourea. This 
suited in activation and hyperplasia of the 
lyroid gland and retarded growth of the off- 
iring. A return to a normal diet was marked by 
return to normal growth and physiological 
:tivity. The authors advise caution in the use 
thiourea and thiouracil therapy in pregnancy' 
implicated by hyperthyroidism. — C.D.D. 

AiNES, S. F., AND F. R. Keating, Jr. 

Unusual reactions following the use of thi- 
ouracil. J. Lab. &• Clin. Med. 30; 354 (1945). 

Two individuals developed unusual reactions 
thiouracil which the authors attributed to a 
o.tic disturbance of the central nervous sy’s- 
m.” Both patients were confused, somnolent 
ul developed myoclonic contractures of vari- 
is muscles. After complete subsidence, this 
lusual response was reproduced in each in- 
ince, by resumption of the drug. However, 
le of the two patients had a similar reaction 
the “administration of an inert substance. “ 
perefore the nature of the reaction in associa- 
in with thiouracil therapy still remains in 

lubt.— r.H.Ai-cG. 

OOSSAY, B. A. 

Thyroid and diabetes. Scmana mid. Toma 
Cincuenlenano. 1: 255(1944). 

Many of the effects of the thyroid on carbo- 
drate metabolism have no relationship with 
5 pancreas. In hyperthyroidism the blood 
Sar curve is often high and prolonged after 
Sostion of glucose and almost invariably after 
; actose. During the period of absorption, the 
ppiratory quotient is high. The fasting blood 
Sar in hyperthyroidism is normal, but there 
“ a arp rise after breakfast and often a slight 
Jcosuria. Experimental hyperthyroidism 
^^ses a decrease of hepatic glycogen, also a 
minution of cardiac glycogen. That of the 
e IS more resistant. The glycogen is not 
^^uged in hypothyroidism or only slightly re- 
^ a except in advanced states of insufficiency 
cachexia, when it decreases markedly'. The 
Tcogen mobilization is diminished during the 


action of insulin or adrenalin. The acidosis in- 
herent to hyperthyroidism may produce histo- 
logical lesions in liver and heart. The sensitivity 
to insulin is augmented in hypothyroidism with 
slow recovery from hy'poglycemia and danger of 
convulsions and death in shock. In hy'perthy'- 
roidism, the sensitivity to insulin is generally 
lowered e.vcept for the stages of depletion of 
glycogen. Coexisting hyperthyroidism and dia- 
betes aggravate each other mutually'. The ex- 
cess of thyroid hormone may have directly a 
damaging effect on the islands of Langerhans. 
Thy'roid feeding has not produced diabetes in 
animals with intact pancreas. If the pancreas is 
reduced in size by operation or damaged with 
pituitary' extract, thyroid feeding will cause dia- 
betes with polyuria and acidosis. This effect, 
reversible at the beginning, becomes permanent 
with prolonged medication. The resulting dia- 
betes is called metathyroid diabetes. While 
hyperthy'roidism is not more frequent among 
diabetics than in the general population, the 
incidence of diabetes is markedly higher among 
hyperthyroid patients. In patients having both 
ailments simultaneously immediate and ample 
thyroidectomy is imperative. The diabetogenic 
action of the thyroid is weaker than that of the 
pituitary. Thyroidectomy does not improve the 
diabetes in pancreatectomized dogs. In human 
diabetics, total thyroidectomy causes a slight 
increase in carbohydrate tolerance and a reduc- 
tion in insulin requirements. However, the 
my.\edema thus produced is a disadvantage 
that far outweighs the slight improvement in 
the diabetic state. — A.E.M. 

Hdrxtiial, L. M. 

Experiences with the use of desiccated thy- 
roid. Methods of detecting self-induced hy- 
perthyroidism, with a report of a case in 
which auricular fibrillation occurred. N. Y. 
Stale J. M. 44: 2217 (1945). 

Heart pain in myxedema may occur at dif- 
ferent times and under different circumstances. 
It may begin with the onset of my.xedema and 
may be relieved as treatment progresses. On the 
other hand, it may' increase with routine treat- 
ment and may occur even with small doses of 
thyroid in some patients. Anginal pain is un- 
usual before treatment. Coronary infarction or 
prolonged anginal seizures may occur at onset 
of treatment, when dose is increased or when 
patient appears to be stabilized. In general, the 
younger the patient, and the shorter the dura- 
tion of the disease, the less chance there is of the 
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development of angina pectoris. A young pa- 
tient with angina before treatment is likely to 
obtain relief with treatment. The dose is re- 
duced on appearance of sternal or precordial 
pain and continued at that level for one or two 
months. All thyroid should be discontinued for 
several weeks following anginal seizure or cor- 
onary infarction. In panhypopituitarism, sec- 
ondary m 3 "xedema and pituitary hypoadren- 
alism may be present. In these cases, thyroid 
may be poorly tolerated and may precipitate an 
acute adrenal insufficiency. The "use of desic- 
cated thyroid when not specifically indicated 
has several dangers. Ordinary doses may not 
have a serious effect on the heart of a patient 
without myxedema unless coronary insuf- 
ficiency is present. Larger doses may activate a 
latent diabetes. Exophthalmic goiter has been 
reported following the use of thyroid for weight 
reduction. Patients may take thyroid secretly 
for weight reduction or as a source of energy or 
mental stimulation. This possibility should be 
suspected in patients who have clinical evi- 
dences of hyperthyroidism with a normal thy- 
roid gland on palpation. It should be consid- 
ered in patients who have had 'a subtotal thy- 
roidectomy and who continue to be thyrotoxic 
without recurrent or persistent hyperplastic 
remnants. The basal metabolic rate is high and 
iodine is found in large amounts in the urine 
and in the blood. With the exception of exoph- 
thalmos and an abnormal gland, induced hy- 
perthyroidism is indistinguishable from the 
true hyperthyroidism and considerable detec- 
tive work is sometimes necessary to establish 
th 3 woid addiction. — M.B.G. 

Palmer, E. V. 

H 3 '^perth 3 ’'roidism and thiouracil. Ann. Int. 

Med. 22: 325-364 (1945). 

Fifty unselected cases of thyrotoxicosis have 
been treated with thiouracil at the University 
Hospital in Baltimore for varying periods up to 
ten months. In 42 of the cases the management 
has been exclusively medical. Thyroidectomy 
was performed in eight cases for cosmetic 
reasons or because the patient was unable to re- 
turn weekl 3 ^ for laboratory studies. Thiouracil 
was administered in a dosage of 0.1 gm. every 
three hours for three da 3 "s; 0.1 gm. ever 3 ’^ four 
hours for three to six days and then 0.4-0.5 
gm. dail 3 ’’ until sustained clinical improvement 
was observed. A maintenance dosage of 0.1- 
0.3 gm. daity was usually arrived at within 
three months. Adjunctive therapy in cases most 


recently treated consists of sodium bicarbo 
with each dose of thiouracil, cevitamic; 
liver extract, multi-vitamin concentrate? 
either thyroxin or desiccated thyroid. Tati 
were hospitalized until the basal metabolic 
had undergone a sustained fall. No case b 
to respond to thiouracil although some 
sponded more satisfactorily than others. I 
cases receiving exclusively medical managen 
have now been off thiouracil for three mw 
and have so far experienced no recurrenc 
thyrotoxic symptoms. Patients relapsing 
cause thiouracil was discontinued loo sooi 
because of intercurrent infection or emolii 
stress have responded as satisfactorily t 
second course of thiouracil therapy as the f 
In the author’s opinion, the administrate 
thyroxin or desiccated thyroid did not ini[ 
the response to thiouracil and had the follor 
advantageous features: (1) increase in sub 
tive well-being; (2) prevention of pitting edc 
(3) prevention of ocular irritation in patii 
with exophthalmos; (4) prevention of the 
largement of the gland produced by thioui 
therapy. Toxic reactions comprised; (I) i 
cases of transient leukopenia; (2) three c: 
of microscopic hematuria and crystalluria; 
one case of classical pityriasis rosea, proba 
unrelated to thiouracil. The author sugg< 
that the thiouracil effect is brought about 
depression of normal enzyme reactions o 
sues in general but especially the pituit 
(leading to suppression of synthesis of t F 
stimulating hormone) and of the thyroid ( 
ing to inhibition of iodine uptake).— A' 

Schwartz, A. R. 

Exophthalmic goiter in children. Ard>- 

62: 214 (1945). 


The author reports the case of an infant aS 
two years and three months who j| 
classical signs of exophthalmic goiter inc 
exophthalmos, nervousness and / .-j, 
failure to gain weight, (U-j 

Bushing of skin, enlargement o 
gland, tachycardia, and low " .J;,. 

Because of the child’s age and - 
the disease she was given x-ra la ' . 

thyroid gland. This caused an impro 
ler condition for seven months 


tedi 


nanifestations recurred in an exagge 
it this time a bilateral thyroidectom) , 

ormed, following which the ‘ • pV,; 
cute exacerbation of the 
iied one hour post-operativ e > - 
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Ind showed extremely marked papillary hj'- 
plasia of the thyroid with lymphoid infiltra- 
n A post-mortem was not performed. The 
hot renews the literature and points out 
t although this condition is extremely rare 
’diiWrea it does occur and therefore should 
borne in mind. — E.C.R., Jr. 

‘OMPSOX’, W. 0., AND P, K. Thomtson 

Changes in the treatment of toxic goiter pro- 
luced by thiouracil. J. Lab. &• Clin. Med. 
lO; 354 (1945). 

The authors draw certain conclusions about 
r eSectiveness of thiouracil in toxic goiter. In 
rper dosage, thiouracil lowers the basal meta- 
ricrate, and maintains a lowered rate. After 
■or more months of treatment the drug may 
omitted without the recurrence of y mptoms. 
-S suggests that it may afford a satisfactory 
itment for the thyrotoxic state without te- 
rse to other forms of therapy. The value of 


the drug in preoperative preparation of patients 
has been proven. — T.B.McG. 


PARATHYROID 

SnvRiNGHAtts, E. L. and Ruth St. John 

Parathyroid tetany treated with massive 
doses of vitamin D. Semana mid. Tomo Cin- 
cuciitenarip, 1- 327 (1944). 

Six women with severe and persisting hypo- 
parathyroid tetany were maintained free from 
symptoms by oral medication with vitamin D 
and calcium salts. The treatment covered a 
period of two years or more. One patient went 
uneventfully through a pregnancy and delivery 
during that time. The vitamin D doses varied 
beween 150,000 and 400,000 units daily. There 
were no signs of hypervitaminosis. The diet 
was not restricted as far as meat, eggs and milk 
were concerned . — A .E.M. 




One wish has been fulfilled. Won by 
3}^ years of deadly struggle. With 
God’s help, we have prevailed. 

Now we have a chance to make an- 
other wish come true. For most of us, 
the outlook is a bright one. If we will 
simply use the brains, the will, the en- 
ergy, the enterprise . . . the materials 
and resoTorces . . . with which we won 
our war, we can't fail to win the peace 
and to make this the richest, happiest 
land the world has known. 

Your wishes have been wrapped in 
that bright outlook. Yoru wish for a 
cottage by a lake. For your boy’s col- 


lege education. For a trip you long to 
take. For a “cushion” against emer- 
gencies and unforeseen needs. 


You can make those wishes c?”’® 
by buying bonds today . . • 
rpgiilarly . . and holding on to them 

in spite of all temptation. 

There’s no safer, surer investment m 

the world. You can count on 
back $4 for every $3 you P«t m ^ 
Bonds~as surely as you can count 
being a day older tomorrow. 

So why not be patriotic and smart 
at the same time? 


FULFILL YOUR WISH~BUY EXTRA BONDS ^ 

IN THE GREAT VICTORY lO*"’ 


The Association for the Study of Infernal Secretions 


This is an official U. S. Treasury advertisement— prepared und^ 

auspices of Treasury Department and War Advertising tyOU 
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Further Observations on the Value of the 
Pregnandiol Test for Pregnancy’ 

Henry S. Guterman, !M.D. 


trm Ihe DcparlmettI of Mclabotism and Endocri- 
iwloiyf Michael Reese Hospital, Chicago, Illinois. 

O bservations on the excretion of 
pregnandiol in the urine of women, 
relative to corpus luteum activity 
and progesterone secretion, have led to the 
conclusion that the presence of pregnandiol in 
Ihe wine during amenorrhea signifies a normal 
pregnancy (3, 10, 17). On this basis we 
presented in 1944 a simple, rapid method for 
the determination of pregnandiol in urine 
(color reaction) as a diagnostic test for 
pregnancy (9). 

The present report summarizes data on 
'248 patients, of which 155 were tested since 
the previous report. The results indicate that 
the pregnandiol color reaction is at least as 
accurate a diagnostic test for pregnancy as is 
|the Friedman test. Added e.xperience has led 
to technical refinements which improve the 
, tcliability of the procedure. 

for publication Aug. 1, 1045. 
starrK r • tonds from the Committee on Scientific Re- 
hachm^el L Medical Association granted to Dr. 

department is in part supported by the Michael 

Research Foundation. 


FURTHER OBSERVATIONS ON THE 
TECHNIQUE OF THE TEST 

The technique for the pregnandiol deter- 
mination has been detailed elsewhere (9). 
The entire procedure requires two and one 
half to three hours to complete. From four 
to six specimens can be conveniently tested 
simultaneously. The chemicals are inex- 
pensive, and the equipment employed is 
standard in clinical laboratories. No animals 
are needed. The rapidity and economy of the 
determination are self-evident. 

From further accumulated e.xperience, it 
has been found practical to take several 
precautionary measures to insure against 
interference with the final color reaction, 
viz. ; 

1. New reagent solutions should be tested 
for their production of spurious colors. Each 
solution, in the volumes employed in the 
test, is evaporated to drjmess in the hood. 
Ten cc. of cone. H.SO4 is added to the cooled 
residue of each solution. Any solution giving 
a visible color reaction with the cone. 
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H 1 SO 4 must be discarded and be prepared 
anew or redistilled. 

Commercial absolute alcohol has con- 

$ 

tributed to false color reactions. Preparation 
of absolute alcohol from commercial absolute 
alcohol by the method of Lund and Bjerrum 
( 12 ) has eliminated the misleading color 
factor. 

2. Preparation of 2 per cent NaOH in 
absolute methanol solution for use over a 
long period of time has led to "false negative” 
reactions. This solution is now prepared in 
the laboratory as follows : 

a) A solution of from four to eight per 
cent NaOH in methanol is prepared in a 
dry Erlenmeyer flask. 


Table 1. Sejoiary of results’ 


Clinical state 

Pregnandiol test 

Friedman test 

Correct , 

Incorrect 

Correct 

1 

jincorrect 

Normal pregnancy 

116 j 

8 

96 

12 

Amenorrhea (not 

106 

9 

75 

9 

pregnancy) 
Corpus luteum cx'st 

0 

1 

1 

0 

Hvdatid mole 

3 1 

0 i 

0 

3 

SjmcytioDia 

1 1 

0 j 


1 

Testicular tumor 

1 4 1 

1 

° ! 

1 ^ ' 

1 

Total 

230 

1 18 

175 

26 

Accurac}' 

92.7% 


87.1% 



’ All patients checked by clinical follow-up. 


b) The mixture is filtered through a dry 
sintered glass filter to remove the 
precipitated carbonate. 

c) The NaOH concentration of the filtrate 
is determined by titration with N/10 
H2SO4. 

d) The filtrate is then adjusted to a con- 
centration of two per cent with absolute 
methanol. 

e) The solution is freshly prepared every 
two to three days. 

3. Neglect in observing the final stages of 
the toluene or ethanol evaporation [steps 
B-7 and D-4 of the "Technique” (9)] may 
result in puzzling color reactions. Charring 
of the residues has led to dull, dirty, and 
light brown colors. These are easily distin- 
guished from the true color reaction. The use 
of a fine stream of air to eliminate the last 


traces of liquid from the vessel, which bj 
been removed from the hot-plate, haste,-- 
evaporation and prevents charring. 

Experience has led us to change fit- 
standard for a “positive” color rcacth- 
Previously only an orange color was cor,- 
sidered "positive.” Quantitative stiidbusir: 
a spectrophotelometer indicate that an 
orange color is equivalent to 1 mg. of priy- 
nandiol per 100 cc. of urine,'* or an c.xcrctb 
of approximately 15 to 20 mg. of pregnantfr.! 
per 24 hours. This range is higher than that 
reported in very early pregnancy (I) (2).a!!'i 
a standard based upon such an excretion 
would and did lead to false "negative" 
results. Therefore,, the standard has hcui 
fixed at a color equivalent to a 21 -hoiir 
pregnandiol excretion from 6 to 8 mg. The 
new minimum "positive” color is deep 
yellow. 

RESULTS 


The first morning urine specimens d 
women with amenorrhea, who presented 
obstetrical diagnostic problems, were cv- 
amined by the pregnandiol color reaction 
and by the Friedman test. The urine of ma'|' 
who had testicular tumors was also similar} 
tested. . . 

Table 1. summarizes the results obtainc 
in 248 patients. Of these, 124 had norma 
pregnancies. Results were recorded as corrcc 
in 116 cases and incorrect in eight ca.e.^ 
"Positive” color reactions were obtame a 
early as five days after the first missed puio' ■ ^ 
and more than 60 per cent of the pa j 
were tested in the first four weeks a ef 
missed period (see Table 2), Some 0 
patients in this group, prior to the ^ 

exhibited abnormalities such as 
menses, functional sterility, fihrom}0 
and pulmonary tuberculosis. _ _ 

The Friedman test was “positive 
cases. Twelve errors were recor e , 
occurring as late as the thir 
pregnancy. 


’ In the procedure employed, Aa preg .^re 
.te is hydrolyzed. The color reaction ’ , . p-uf' 
tal pregnandiol excretion (fwp repw-'^*’* 

ining to pregnandiol excretion • 

itric determinations of Na pregna ^ ' 
lich are expressed in terms of pregna 
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In the 115 patients with amenorrhea in 
nhom suspected pregnancy nas later ruled 
, out, the pregnandiol color reaction was found 
correct in 106, and incorrect in 9 Table 3 
lists the results obtained in this group ac 
cording to clinical diagnosis 
Eight “false positive” results w ere recorded 
in four groups of patients (two in each group) 
Among these groups were those uith (1) 
delated menses, (2) irregular menstrual 
cvcles, (3) fibromvomata, and (4) early 
menopause Four of these eight also showed 
“false positive” Friedman tests A correct 
evaluation of the cause of these errors is not 
possible at present 

The occurrence of corpus luteum c>sts has 
been suggested as a source of incorrect 
“positnc” reactions The presence of one 
such case in this series emphasizes its in- 
frequent occurrence The color reaction 
became negative two dajs after the surgical 
remo\al of the corpus luteum C)st 
The diagnosis of “ovarian cyst” vas made 
in five additional patients, but pregnandiol 
'vas not present in the urine 
It has been demonstrated that the urines 
of patients with hjdatid mole give strong 


Tablu2 Patievts want norm \t. PRECN\^c\ grouped 

ACCORDING TO DURATIOS OP AMEXORRIIEA 



j Pregnandiol test | 

: Friedman test 

' Menses overdue 

Correct i 
positive i 

Incorrect 

false 

negative 

Correct 

positive 

[incorrect 
[ false 

1 negative 

'2 weeks 
^ weeks 

4 weeks 

More Han t necks 
known 1 

15 

28 

12 

14 1 

26 

21 ' 

0 

2 

1 

4 

0 

1 

13 

24 

12 

14 

11 

21 

3 

4 

0 

3 

! 2 

0 

t Total 

116 

8 

95 

12 


^ positive Friedman reactions due to the 
I large amounts of luteinizing 

ormone and contain small amounts of 
>- Pregnandiol The three patients tested in this 
series (Table 1 ) did not excrete sufficient 
Tregnandiol to give a “positive” reaction 
^ 'biological examination of the uterus, 
nemoxed from a woman m whom a h}datid 
iPee Was suspected, revealed the presence 


of a syncytioma — a tumor of the chorion 
The color reaction prior to hysterectomy was 
“negative,” the Friedman test “positive ” 
It IS believed that the syncytioma should be 
grouped w ith other chorionic neoplasms, such 
as the hydatid mole and chorionepithehoma 
Four patients with testicular tumor were 
encountered among the males, and these gave 


Table 3 Classipicatiov of the nox pregnant 

XMENORKIIE V CROUP 


Clinical diagnosis 

j Pregnandiol test 

j Friedman test 

Correct 

nega 

tive 

Incorrect 

false 

positive 

Correct 

nega 

live 

Incorrect 

false 

positive 

Dcla}ed menses i 

38 

2 1 

25 , 

4 

Menopause 

11 

2 

8 

0 

Irregular menses 

6 

2 

3 

0 

Fibrom>omata 

2 

2 

2 

2 

Ovarian cjsts 





(a) Corpus luteum 

0 

1 

1 

0 

(b) Paraovarian 

1 

0 

I 

0 

(c) Chocolate c>sts 

1 1 

0 

I 

0 

(d) Polvc>stic ova 

! 1 

0 

1 

0 

rics 





(c) Unclassified 

2 . 

0 

0 

1 

H>'pothv roidism 

4 

0 

3 

1 

Lactation 

2 

0 

1 

0 

Tuberculosis 

1 

0 

— 

— 

Pelvic inflammatory 

2 

0 

1 

0 

disease 





No diagnosis 

35 

0 

; 28 

1 1 

Total 

106 

9 

' 75 

9 


uniformly “negative” pregnandiol reactions 
A patient with a dysgerminoma in this 
group gave a “positive” Friedman test 

The use of the pregnandiol color reaction 
in the prognosis of threatening abortion 
[noted in our previous publication (9)] has 
been extended and will be reported at a later 
date 

DISCUSSION 

The present report summarizes the ex- 
perience to date in this laboratory with the 
pregnandiol color reaction as a diagnostic 
test for pregnancy The results indicate that 
the color reaction is at least as accurate as 
the Friedman test 

The accuracy obtained m this laboratory 
with the Friedman test (87 per cent) is not as 
high as most investigators report Davis and 
Walker (5), Friedman and Lapham (7), 
Magath and Randall (13), Reinhart and 
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Scott 1.14), Sondern and Silverman (16), 
Ziserman (IS), to list a few, recorded ac- 
curacies of 92 to 99 per cent. In a review of 
the literature, King (11) found variations in 
accuracy from 84 to 100 per cent. Davy and 
Sevringhaus (6) emphasize that earl}- preg- 
nancy and diagnostic problems relating to 
pregnancy should form the basis of anal 3 '’sis. 
With this in mind, they reported an error 
of 10 per cent in 425 patients tested bj" an 
immature rat method, the immature female 
rabbit and/or the Friedman technique. 

The majority of the patients in the present 
series presented problems in diagnosis, and 
more than 60 per cent were tested in the four 
weeks after the onset of amenorrhea. It there- 
fore becomes more understandable why the 
accuracy in this series with the Friedman 
test is lower than that usuall)^ reported. 

The Smiths state (15), “ ... it is not 
sufficient!}’ recognized by most practitioners 
that the pregnancy test — whatever method 
is used — is not infallible.” This important 
practical dictum serves to emphasize the fact 
that a pregnancy test should be considered 
as an adjunct to clinical judgment in prob- 
lems concerning the diagnosis of pregnancy. 
Physicians are inclined to be impressed by the 
stated accuracy of pregnancy tests and seem 
to forget that errors do occur (4). 

In a thoughtful editorial review of preg- 
nancy tests, Smith and Smith (15) state that 
“false negative” results would be expected 
with the pregnandiol color reaction, since 
“pregnandiol excretion in early pregnancy is 
frequently no higher than in the non- 
pregnant woman.” It should be repeated and 
stressed that the pregnandiol color reaction 
as a diagnostic test for pregnancy is based on 
the presence of pregnandiol in the urine of 
women who have missed at least one menstrual 
period. The relative pregnandiol excretion, 
which the Smiths emphasize, is not the sig- 
nificant feature. From their objection one 
would expect “false positive” rather than 
“false negative” results to interfere with the 
accuracy of the color test. 

By changing the minimum “positive” 
color to deep yellow as indicated above, the 
sensitivity of the test was increased and it 




became possible to evaluate this divergcr\ 
of thought. The number of “false positii/ 
reactions was not increased by this char/, 
in standard. Several results which wo-i* 
have been interpreted as “negative” b\ il; 
older criteria w'ere thus correctly judgecHoF 
“positive.” 

It has been asked whether patients with 
irregular menses might not give “tale 
positive” results due to delayed oanlatir 
or prolonged corpus luteum activity. In thi- 
series, the urine of twelve women who had 
irregular cycles was tested. Four patients lial 
become pregnant and gave correct “positi\e" 
color reactions. Six who were not pregnant 
showed no pregnandiol in the urine. Two . 
patients gave “positive” reactions which were ' 
recorded as incorrect. From this small serF 
and these incomplete data it is not possible 
to state whether delayed ovulation had 
occurred, whether corpus luteum activiti ‘ 
was prolonged, or whether an early pre: 1 
nancy with subsequent abortion had not beer > 
detected clinically. _ * 

Failure to observe the precautions h ' 
performing the test indicated above rna\ . 
lead to incorrect results. Technique is iro- •• 
portant in such a chemical procedure. There- 
fore, the directions outlined, including tht ; 
precautionary measures, should be follower ) ^ 
closely. , 

Technically the procedure is simple • 
does not involve laborious, constant el!« > 
(8). There are steps where the test ma) ) ^ ^ 


interrupted (B-7, C-3, D-4)- Since siv ted 


can be performed simultaneoulsy in 1 
hours, the actual time devoted 
half an hour. In our hands this is 
than has been found necessary to devote o 
individual Friedman test. 


stjaraiARY 

Results of the pregnandiol^ color read ^ 
;st for pregnancy employed in 248 pa ^ 
ivolving obstetrical diagnostic pf^ ^ 
idicate an accurac}^ of 92 per 
ccepted Friedman test was recor e 


er cent correct in this same senes 


The advantages of the 
~ reemphasized in this report. 
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ements and precautionary measures are 
ined 

be standard for a “positive” reaction has 
1 altered to a deep jellow color which 
ds “false negative” results and does not 
;ase the incidence of “false positives ” 
le infrequency of the occurrence of 
en corpus luteum cysts is indicated It 
not therefore affect the accuracy of 
pregnancy test Patients with hjdatid 
s and chorionic neoplasms do not 
;te sufficient pregnandiol to give a 
itive” reaction 

IS stressed again that the basis of the 
IS the presence of pregnandiol in the 
: of women w ho have missed at least one 
strual period 
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Testosterone Propionate in Treatment of 
Senile Pruritus’ 
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University School of Medicine, Atlanta, Ga. 

I N RECENT years geriatrics has become an 
important part of medicine. Geriatrics 
may be defined as the study of the dis- 
eases of old age. Stieglitz (17) states that it is 
useful to consider that most of the clinical 
problems related to geriatrics start at about 
40 years of age. The so-called degenerative 
disorders become more frequent at this 
period, and their menace is greatest in the 
years from 40 to 60. If health can be main- 
tained during this critical time, the probabil- 
ity of long disability and uselessness because 
of chronic illness after the age of 60 will be 
greatly reduced. Bancroft (1) considers the 
age of 65 years as marking the beginning of 
the period of old age. According to Piersol 
(13) there are no diseases exclusively affect- 
ing the aged; there are certain changes which 
occur with such frequenc}" in the aged that 
they can be considered as physiologic. These 
include graying of the hair; atrophy of the 
hanphoid tissues; the senile tjqse of emphy- 
sema, with the resultant decrease in vital 
capacity; osteoporosis of the long bones and 
an increase in the size of the flat bones; arcus 
senilis; atrophy of the intervertebral discs, 
with resultant decrease in height; decrease in 
the papillary beds of the skin, causing a pal- 
lor which may be mistaken for anemia; gen- 
eral decrease in, or absence of, the deep 
tendon reflexes; and atroph}’- of the thyroid, 
liver, spleen, kidney, and all other organs 
except the heart. 

Received for publication .August 1, 1945. 

* Read before the American Federation for Clinical 
Research, Atlanta, Ga., September 5, 1945. 


The changes in the skin include an incru'^ 
pigmentation of the exposed parts, a 4 
crease in water and fat content, and a 4 
crease of elasticity and growth and nr. 
erative capacity. The ability of 
tissues to heal is greatly retarded becaii- 1 
the decrease in the capacity for regcncra’f 
Loss in elasticity seems to result from avif 
degeneration of the elastic connective t 
fibers, and perhaps partly from the dccn-i 
in the subcutaneous fat. A decreased sta- 
tion of the sebaceous glands may be rbij- 
sible for the dryness of the skin in tlics. 
According to Carlson (3) the causes o! 
changes in structure and function in fb 
man body with age are still obscure. - 
may be the result of the genetic constih- 
of the individual or species, and some L 
about through the accidents o I'lrj 
faulty diets, infections, over-work, 
and gluttony. Heredity probabl} p 4^- 1 
primary role; however within ^ 
redity is a factor in the life span of ^ ^ ^ I 
ual and also even of the various ] ' 
in the individual, irrespective o _ 

ment, habits or disease. Never ^ 
practically impossible to separate , 

of aging from the effects A 

accidents or disease. Davis (a; . 

the involutional processes whic e , ^ ^ 
cence may^ be influenced by a ^ ^ ! 

in any way”^ modify cellular meta 

Senile pruritus is a coinmon ^a . ^ 

eralized pruritus which is * 

advanced age, and is probab J . « 

generative changes in the s'l . 
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ted dryness and defective reparative 
vvers. The diagnosis of senile.pruritus must 
differentiated from pruritus of the aged 
ich has causes other then degenerative, 
e criteria for making a diagnosis of senile 
.ritus are not well founded. In our series 
ases wc made our diagnosis by a process 
■limination and by the presence of certain 
cnerativc changes. A generalized pruritus 
be produced by a variety of conditions; 
ce, the diagnosis of "senile pruritus” is to 
made onl\’ after other causes have been 
iuded. We considered the e.vciting cause 
lenile pruritus the atrophy of the entire 
kness of the skin, including its append- 
i. The atrophy causes a thin, dry, irri- 
e skin, and leads to generalized itching, 
nigratory, generalized pruritus, arterio- 
rosis (arteriosclerotic changes can often 
loticed in the retinal vessels long before 
' are noticeable elsewhere), arcus senilis, 
■phic dry skin on exposed surfaces, and 
Jite loss of elasticity were among the cri- 
1 required for diagnosis. Patients that 
,some other disturbances which arc known 
■kiise a generalized pruritus were not in- 
.ed in our series. The Kahn test, blood 
its, and urinalysis were normal in all 
s reported. The following conditions were 
inated as possibly responsible for or con- 
hive to the pruritus: asteatosis, allergy, 
Aon of drugs, functional disorders, skin 
, lions, and skin infections such as scabies 
.pediculosis. 


ddman and others (7) believed that at 
• in some of the cases of senile pruritus 

■ c mg was caused by local or constitu- 
1 c anges incidental to a se-x hormone 
lency. They obtained good results from 

■ erone therapy in 12 out of 16 cases; 
our remaining cases were improved. 

nie atrophy accompanied by senile 
ns IS seen frequently in our dermato- 
: '^'■ndy Hospital (Emory Uni- 

■Ihp (r undertaken to cvalu- 
'1 endocrine therapy, 

iimn ^ ‘Concept that the aging process 
.-A|] lormone deficiencies (Benjamin) 

'•■ 'were males. The prepara- 

\ Were testosterone propionate and 


methjd testosterone.- Testosterone propio- 
nate was given by injection and as an oint- 
ment, and tablets of methyl testosterone 
were given orally. 

Hollander and Vogel (9) recently reviewed 
some of the pertinent literature on the value 
of testosterone in certain dermatoses and re- 
ported eight cases in which postclimacteric 
dermatoses in males was treated with testos- 
terone propionate The)- call attention to 
Reichert’s (14) statement concerning the 
treatment of juvenile acne, senile pruritus, 
and senile eczema with endocrine prepara- 
tions. The first rejiGrl of the effects of andro- 
gen treatment was by Leipner (11). He re- 
ported five cases of dermatoses which im- 
proved by this treatment. The ineffectiveness 
of this therapy in 22 cases of acne vulgaris 
was reported by Molitch (12). The effect 
of androgenic substances upon pigmentation 
was studied b.v Hamilton and Hubert (8). 
Other dermatoses treated by testosterone 
were studied by Lafitte and Huret (10) ; and 
Edwards, Hamilton and Duntley (6). Riley 
(15) used testosterone propionate in 20 cases 
of acne vulgaris with irregular results. Prom- 
ising results were noted by Cornbleet and 
Barnes (4) follotving intramuscular treat- 
ment of patients with acne vulgaris with 
testosterone propionate. Eight male patients 
having postclimacteric skin diseases were 
studied by Hollander and Vogel (9). They 
reported the effects of inunctions of testoster- 
one propionate. Their results indicated amel- 
ioration of the symptoms. They concluded 
that in presenile and senile dermatoses this 
preparation is of definite value. 

REPORT OF CASES 

Case I, an .American male of Irish des- 

cent, aged 6.3. a manager of a freight concern, was 
first seen August 2, 1943. He had enjoyed compara- 
tively good health until January of 1943 when his 
wife died and he began drinking heavily (2 quarts of 
liquor a day). Since May he suffered from a general- 
ized pruritus which has been treated by local applica- 

~ The drugs, supplied through the courtesy of Roche- 
Organon, were Nea-Jwmbreol, a form of testosterone propi- 
onate (10 mg. supplied in 1 cc. ampules for S.C. injectionsl 
Keo-homhreol {il), a form of methyl testosterone, (10 mg. 
tablets for oral use), Neo-ltombrecl, a form of testosterone 
propionate, (.1/) (dosules, 4 mg., in an ointment base for 
local application). 
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lions of various antipruritic lotions with only tem- 
porarjf relief. In July he developed numerous boils. 
He was allowed only one pint of liquor daily b}' his 
physician. He was treated with large doses of vita- 
mins by mouth and by injection. He also was given 
injections of stock vaccine, and the furunculosis 
gradually improved. Physical examination revealed 
several boils on the trunk. The skin of the entire body 
was dr^”^ and large plaques of erythema and scaling 
were present. Both extremities and the upper back 
were more severely involved and numerous excoria- 
tions on these areas could be seen. There was some 
follicular keratosis of the buttocks, outer thighs and 
upper arms suggestive of a vitamin A deficiency. The 
skin on the dorsum of both hands, on the neck and 
legs showed definite atrophy, loss of elasticity, and 
senile freckling. A few senile keratoses were present 
on the face. An earh’’ arcus senilis was present and 
early sclerosis of the retinal vessels was evident. 
Other physical and laboratory findings were normal. 
The prostate was normal. The patient continued to 
take vitamins by mouth, and in addition was given 
100,000 units of vitamin A a day and crude liver ex- 
tract intramuscularly three times a week. Locally 
oil}’, anti-pruritic lotions were used and fractional 
doses of roentgen rays were given at weekly intervals. 
The pruritus improved considerabl}'- after four weeks 
of treatment. 

The patient did not return until January, 1944, at 
which time he had a severe recurrence of the pruritus, 
although the local and vitamin treatments were con- 
tinued. At this time the liquor intake was decreased 
to one-half pint a day and he was also under the 
ministration of a physiotherapist. He was given 
ultra-violet therapy twice a week and several strong- 
er anti-pruritic lotions were used. Two fractional 
doses of roentgen rays were again given at weekly 
intervals but all treatment gave only temporary re- 
lief. On November 3, 1944 the pruritus was so severe 
that we decided to try testosterone, and 10 mg. were 
given by subcutaneous injection. This was repeated 
at intervals of five days for four doses. The pruritus 
had improved considerably at the end of this time, 
and the injections were continued at weekly intervals 
for five weeks. The pruritus became more severe after 
this ninth injection, and the testosterone was given 
ever}' third day for three injections. At this time the 
patient was completely free of the itching and was 
given an ointment containing testosterone to rub on 
his skin once daily. The pruritus was controlled until 
February 3, 1945 when meth}’! testosterone tablets 
were prescribed. One tablet was taken daily by 
mouth. Within three weeks the pruritus began recur- 
ring, and two weekly injections of testosterone were 
given to bring it under control. Since then he has 
returned once ever}- three to four weeks for an injec- 
tion of testosterone. This seems to be sufficient to 
control the pruritus. The prostate has remained nor- 
mal. However, a leukoplakia of the tongue was first 
noticed in Januar}', 1945. .Although he was advised 
against smoking, he did not stop until recently, and 


the leukoplakia has increased in si 7 c. He tv 
on the average more than one pad of cicii 
day. 

Case 2, W.H.C., an American, male ci'-! 
aged 76, ivas first seen on Januar}- 4, 1945 .\c 
ized, migrator}' pruritus had been present kr 
years. During the past year the pruritu' 
progressively worse. Roentgen ray trcatm.'ri 
some temporary relief. Starch baths, sedatn 
local applications of various antipruritic ;ah 
gave a temporary relief for a few hours ccci 
His health had always been good. Except for 
pendectomy, he had had no serious illneS' V 
his life w'as spent outdoors with plenty of c.cjh • 
sun. He drank liquor only occasionally, and 
moderatel}'. The skin on the entire body wa 
visibly thin, and atrophic, with considcrab’t 1 
elasticity. Senile freckling was present on died 
of the hands and on the face. A small squanv 
epithelioma, on the left ear, was remoxed .\i 
sclerosis w-as well advanced but he was mentaii; 
preserx'ed. An arcus senilis was present. Xuif 
e.xcoriations w-ere present, especially about the 
men. Other physical findings were essentially m 
He had benign prostatic hypertrophy. The la 
tory findings of the blood and urine were nw 
He was given 10 mg. of testosterone by injo 
and the pruritus improved immediately ami i 
cally cleared after the fourth injection He wa-i 
testosterone ointment to rub on his shin ona i 
After four w-eeks the pruritus began na 
slightly and the testosterone propionate ha- 
continued at intervals of from three to four 
Only an occasional attack of itching occurs 
the interval of each injection. The patient i 
under treatment. . 

Case 3, D.OJ., a white, American, ma c. n 
81 years of age, was first seen October 31, - 

patient had pneumonia and malaria m 
without ill effects. In 1937 he was seen )} a ‘ • 
ogist who made the diagnosis of 
and during the same year he devclopc a gi 
erythroderma wdth e.xfoliation. His skm as ‘ 
dry and itchy ever since, and roentgen r 
ments and local medications have gi'^a 
moderate and temporary' relief. 

Physical examination showed a wt 
elderly male, mentally alert and p ) ' “ 
for his age. The skin appeared very 0 , 
There was a definite loss of elastici ) 
atrophy of the skin on the neck, ante ^ 
sum of both hands, forearms anc cP 
excoriations scattered on the 
were present. A well advanced ar e , 
arcus senilis were present. There ym’ , 
cation of the anterior scrotum. 
normal. Other physical and labora o , ^ 

essentially normal. Testosterone wa p ^ 
tion at intervals of five days, an ce , _ 

was noticed after the eighth - 

jections were given at interva ? o 
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hen four uere given at intervals of four ;\ecks Ihe 
lalient was then given the hormonal ointment to rub 
nto his skin for a period of one month The pruritus 
ras so much improved that the patient discontinued 
reatment from April until October 20, 1944, when 
le returned w ith a recurrence of his pruritus Testos 
erone was again given at intervals of five da>s for 
IS doses The dose chosen at this time was 25 mg 
rhe pruritus improved immediately after the first 
Rjection A few dajs after the second injection the 
laticnt was completelj relieved Three more injec 
ions were given, although no symptoms were pres 
nt He was again given the hormonal ointment to 
ub into the skin dailj The patient has not returned 
ince December, 1944 

Cflic U B w hite, male merchant, 80 years 
fage, was first seen on October 18, 1943 He had 
everal serious illnesses but has enjoyed good health 
or the past several years, except for a migratory 
tneralized itching The itching and slinging nc\cr 
n\ol\ed the whole body at one time although all 
'arts of the body have been involved He has alv\ays 
athed frcquentl> but was advised against this about 
« weeks pnor to our examination The discontmu- 
ince of baths did not seem to help the pruritus w hich 
foamed the same V^anous local applications have 
ifen used with temporarj relief Exposure to sun 
bme, contact with wool, and the drinking of beer 
eem to aggravate the itching The skin appeared 
^5 1 scaly and inelastic Numerous excoriations were 
The skm over the anterior surfaces of the 
gs was eczematized The skin on the dorsum of the 
Jiids, upper chest and on the sides of the neck was 
bophic, scattered senile keratoses were present on 
aese areas There were numerous seborrheic kera 
^s on the back Artenosclcroiss and arcus senilis 
^cre well advanced There was a loss of deep tendon 
*fiexes He was not ver> alert mentally He was 
onstantlj rubbing and scratching A benign pros 
itjc hypertrophy was present 
I Ustosterone was given subcutaneously at inter 
s of five days for ten doses before the pruritus was 
jmciently controlled to give the patient noticeable 
If* Anointment containing testosterone was pre 
'ribed to be rubbed in once daily This was done for 
month There was no pruritus at the end of this 
nv. ^ complaint of stinging was still present 
f nyl testosterone tablets were then prescribed in 
Osage of 10 mg three times daily After one 
on h the patient returned with a recurrence of his 
and the ointment again was prescribed At 
^ squamous cell epithelioma was removed 
^ he left cheek This malignant change appeared 
*^cratosis He w as again seen on May 1 5, 
•fd A testosterone was still being 

mn A ^ squamous cell epithelioma was 

the dorsum of the right hand Because 
e senile keratoses present on the dorsum of 
e rw 1 likely that the keratoses preceded 

prostate was normal at this 
he pruritus was moderate and recurring 


There was still some stinging of the skin, sufficient 
to be annoving The hormonal ointment was dis 
continued, and testosterone propionate again was 
given b> injection at weekly intervals Six, weekly 
injections were given before the pruritus was again 
controlled The subsequent injections were from 
three to six weeks apart, and seemed to be sufficient 
to control the itching He would return whenever the 
itching would appear One injection seemed to suffice 
for several weeks This patient was lost from observa 
tion on November 13, 1944 At this time the prostate 
and general physical examination showed no change 
from our previous findings 

Case 5, LW C , & white, American, retired con 
tractor, aged 72, was first seen on March 14, 1944 
His chief complaint was a severe, generalized prun 
tus which has been getting progressively worse for 
three years He has had various medical examma 
lions but no reason for the pruritus was found Local 
applications of various ointments and lotions would 
give him some temporary relief His skm was dry, 
and scattered excoriations were present over the 
trunk and extremities A scar was present on the left 
cheek where a skm cancer was removed several years 
previously Numerous senile and seborrheic keratoses 
were present on the face The skm on the face, neck, 
hands, and forearms showed definite atrophy and 
loss of elasticity Arteriosclerosis was well pro 
nounced, and the arcus senilis was very noticeable 
The prostate was normal 

Testosterone was given by injection at five day 
intervals for five doses, without much relief The in 
jections were then given twice a week for five weeks, 
and, m addition, local inunctions of testosterone 
were used daily The patient said he felt 50 per cent 
better at this time The injections were continued at 
weekly intervals and the inunctions omitted This 
was continued for five weeks The condition re 
mained about the same, and the injections were 
given at intervals of two weeks for three doses, and 
then at intervals of three weeks The patient was 
given no treatment during July, and leturned m 
August with a recurrence of his severe pruritus 
Methyl testosterone was given three times daily b\ 
mouth, but after one month the pruritus and dryness 
of the skm were again as severe as on admission On 
September 19th the patient again was started on 
testosterone by injection at five day intervals, and 
20 mg doses were used instead of the customary 10 
mg doses The condition improved after six mjec 
tjons, but the patient became discouraged and dis 
continued his treatments 

Case 6,C RG , white, American male, age 68, w as 
first seen on March 22, 1943 His chief complaint was 
a dry and itchy skm The pruritus has been present 
off and on for ten years but has become severe during 
the past year He has been diagnosed as having, and 
was treated for, seborrheic eczema and lichen planus 
From March until August, 1942, he was given frac 
tional doses of roentgen rays, crude liver extract 
by injection, stovarsol by mouth, and vanous anti- 
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pruritic emulsions, all without much benefit. His 
past health has been good except for the trouble with 
his skin. 

When examined this patient was found to have an 
extremely dry and scaly skin. The back of the arms, 
hands and legs were er 3 'thematous, scaly and numer- 
ous excoriations were present. There was a definite 
loss of elasticity and senile freckling of the hands 
and face was present. Numerous senile keratoses were 
present on the face. Arteriosclerosis was well pro- 
nounced but the patient appeared mentally as well 
as ph 3 'sically alert. An arcus senilis was not very 
noticeable, and the prostate appeared normal. The 
laboratory findings were normal. 

He was started on testosterone by injection at 
five daj' intervals. After seven injections he consid- 
ered himself 60 or 70 per cent improved. The injec- 
tions were continued until 20 injections had been 
given. The skin was clear at this time but moderate 
pruritus was still present; the patient believed him- 
self more relieved than had ever been the case in the 
\'ear in which the pruritus had become severe. Tes- 
tosterone ointment was prescribed to be rubbed into 
the skin dailjc After one month the patient called to 
report a recurrence of his pruritus. The inunctions 
were continued for two more weeks and in addition 
methyl testosterone tablets were given three times a 
daj'- bj' mouth. Three weeks later, when he was seen 
at the office, the eruption and pruritus were almost 
as bad as when seen on his first visit. Further treat- 
ment was refused and the patient was not followed 
further. 

Case 7, B.D., white, American farmer, aged 67, 
was first seen on January 4, 1944. A severe, general- 
ized pruritus had been present for the past two years. 
The patient had an operation for gall stones in 1930, 
but otherwise enjoyed good health. He appeared to 
be normal phj'^sically and mentally. An arcus senilis 
and arteriosclerosis were present, though they were 
not advanced. The skin was dry and scaly and showed 
considerable loss of elasticity and senile atrophy. 
Numerous seborrheic warts ivere present on the back, 
and several senile keratoses were present on the face. 
The prostate was normal. 

Testosterone was given bj"- injection every five 
days for a total of ten injections, with very little re- 
lief. Testosterone bj' mouth and daily inunctions of 
testosterone were added to the therapy. Ten more 
injections were given but the response.was not marked 
and the patient became dissatisfied. Locally anti- 
pruritic emulsions were used but with only tempo- 
rary' relief. 

Case S, B.M., a Turkish Jew, aged 72, was first 
seen in the dermatological clinic on January 4, 1944. 
His chief complaint at this time was a severe itching 
which was present for a period of 5 years and has 
been severe during the past several months. The 
pruritus would involve only' parts of the body at any 
one time; however, all parts of the body have been 
involved at one time or another. He has been known 


as a hypertensive for at least ten vears fn i 
was diagnosed as having chronic canlior-^ 
renal disease with a blood pressure of 19,vd2i 
ing the past two or three y'cars he has had sul 
pain brought on by' exertion; relieved at fir 4 l 
later by vasodilating drugs. 

Physical examination showed the heart 
slightly increased in size. The rhythm was r 
but the quality of sounds was poor, and a s 
murmur was heard over the precorclium. The 
a severe sclerosis of the blood vessels. His bloo 
sure was 150/90. There was a benign prostatic 
trophy. A marked decrease of deepreflevesaa 
ent. Other findings were normal. The skin wa 
dry, scaly and eczematized over the forcara 
legs. There was loss of elasticity and some at: 
most pronounced on the dorsum of the hanr 
neck. Numerous scattered excoriations were p 
on the body and some secondary infection wa 
ent. Symptomatic treatment with calamine 
sion and various anti-pruritics had been pres 
for several months in the medical clinic but onl; 
temporary relief. It was decided to try IcstosI 
propionate and a dose of 10 mg. was given at v 
intervals for seven weeks. At this time the p: 
was considerably improved and the texture c 
skin seemed more normal. The dryness was con 
ably less and the eczematization of the hand: 
legs almost disappeared. Two injections were 
given at intervals of two weeks, and two at inlc 
of three weeks. This seemed sufficient to contre 


pruritus. Methyl testosterone in doses of 10 mg 
given three times daily by mouth for six wcci 
which time the patient reported that the pm 
had reappeared and was severe. An ointment of 
tosterone was prescribed and one dosulc was ru 
in daily for two weeks. The pruritus improved a! 
time and the treatment svas continued for sh ' 


reeks. The relief was great, but not as much as « 
he injections were used. The treatment was ns 
inued during the summer months. The 
isted but was not severe. On October 11, 1 
ruritus became severe again. After four 
actions of testosterone the itching . 

derably, and one injection every three ^ 
fter seemed sufficient to keep the paticntcomton 

m January 7, 1945 thispatientdied of cardiac -^ 

Case 9, T.H., white American, aged 
;en on February 10, 1943. This patient caW 
ospftal with an infected wound which "as 
; “fighting” a few days previously. A 
ligratory' pruritus was also a complaint a 
he past history revealed meningitis an 
: pneumonia during childhood. ^ 
on show'ed a man well preserved for 
e w'as mentally and physically 
■essure w'as 155/85. There were no ^ y, 
:cept for a slight decrease in the "j;- ;: 

dn also was very dry and scaly an s 
id loss of elasticity was noticeable aimc^ 
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tirt bod> An arcus scnihs \\as present Arteno 
erosis was present He had an infected laceration 
the right hand 

S>mptomatic treatment was prescribed, giving 
nporarj relief The patient \\as seen penodicallj 
one >ear The itching became progrcssiveh 
r;e and in February, 1944, testosterone propio 
tewasgivenatweeU} intervals by injection In si\ 
eks the pruritus improved considerablj , and the 
tient did not return until November 28, 1944 At 
s time the pruritus was severe again and he was 
en another injection He would return at about 
mlhU inter\als for an injection This would not 
itrol the pruritus completely, but sufficientK to 
?p him comfortable Testosterone tablets were 
en to this patient but he refused to take them 
er one week, because thej “did no good ” 

Caic 10,S B , a. white American, aged 70, was first 
■n b) us on July 7, 1942 He gave a histor> of itch 
; and a skin eruption since 1930 He had been diag 
sed as having pellagra, and had been treated m the 
St with brewers’ >east and dilute hydrochloric 
d He was hospitalized, and a gastric analysis 
owed no free hydrochloric acid and a decrease m 
e total acid content There was a mild secondar> 
emia The differential leucocyte count showed a 
id eosmophilia Other laboratory findings were 
nnal The patient also complained of weakness 
d diarrhea A generalized dermatitis over the legs 
d feet was present, and there was a noticeable 
iienification on the dorsum of the feet A similar 
iption was present on both hands and forearms, 
a hchenification of the dorsum of both hands 
icsquamation consisting of large flakes w as marked 
the legs and forearms A mottled brown pigmcn 
ion was present on the areas involved and also on 
? scrotum The face showed a similar pigmentation 
d thickening of the skin Although the dermatitis 
s not marked, some atrophy of the papillae was 
t^d A diagnosis of pellagra was made 
He was given liver extract b> injection and 100 
' nicotinic acid by mouth There w as not much 
provement after two weeks and the patient was 
charged He continued treatment at home, taking 
■otinic acid and brewers’ yeast His condition im- 
^ved some after several weeks of treatment His 
''as inadequate due to social and economic cir 
'"stances This patient was seen periodicallj until 
'’n^i‘>,1943 At this time the dermatitis was very 
The skin over the entire bod> appeared dry 
seal) Marked arteriosclerosis was present We 
' cd to give testosterone bj injection at weekly 
''as After six injections of testosterone, which 
fii'en m addition to the brewers’ years, a marked 
ovement in the skin was evident The pruritus 
ek^^f H did not subside After ten 

the dermatitis improved mark 
"d the patient felt better than he ever had since 
low patient failed to return for a 


COMMENTS 

It IS our opinion that testosterone propio- 
nate IS of definite value in the treatment of 
senile pruritus Local applications of testos 
terone propionate are beneficial in some of 
these cases In others no symptomatic im 
provement is obtained Roentgen rays in sub 
fractional and fractional doses may be used 
profitably, yet this treatment tends to ag- 
gravate the already dry skin Recurrence of 
the pruritus limits the frequent use of roent- 
gen therapy In our senes of cases oral 
methyl testosterone was found to be com- 
pletel} ineffectual Methyl testosterone oral 
ly seems to be effecti\e when the hormone 
IS indicated and used m vounger individuals, 
and this failure is not readily explained, al 
though it may be due to a lower absorptive 
factor Testosterone propionate b> inunction 
was fairl) successful in controlling the pruri- 
tus From an economic standpoint, it is more 
advantageous to the patients The hormone 
when given subcutaneously yielded the best 
result After the pruritus was under control 
the treatment intervals were increased An 
effective interval for injection in our cases 
was from three to four weeks The subcu- 
taneous implantation of testosterone pellets 
as recommended by Feldman et al (7) will 
probably prove to be the treatment of choice 
m cases of Senile pruritus which are resistant 
to symptomatic local treatment Testosterone 
IS contra indicated in malignancy of the pros 
tate For this reason the prostate glands of 
all patients should be examined prior to and 
during the testosterone therapy 

The skin m some of our cases showed 
eczematization Frequently the extensor sur 
faces of the forearms and legs and occasion- 
ally the face would have an appearance of a 
subacute dermatitis In several cases these 
areas would show an early hchenification of 
the skm which apparently was caused by 
friction and rubbing of the areas involved 
With an improvement of the pruritus the skin 
manifestations would also improve and 
eventually clear up In some cases the erj- 
thema was pronounced and a localized edema 
was present The first impression was that of 
a contact dermatitis However, this dermati- 
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tis, as a rule, was resistant to local sjnnpto- 
matic treatment. 

The dryness of the skin seemed to be less 
pronounced while the patients were under 
treatment. This clinical observation would 
support the findings of Rony and Zakon (16). 
In their report six prepubertal boys received 
testosterone propionate parenterally for two 
weeks. Biopsies from the pubic region made 
just before and two or three days after treat- 
ment showed decided increase in number and 
size of sebaceous glands in ail subjects, which 
the authors consider direct evidence of a 
stimulating action of androgen on the seba- 
ceous glands in man. 

Several of our cases merit special comment: 

Case 1, S.B.M. The condition was appar- 
ently senile pruritus in an alcoholic. The 
pruritus and dermatitis were controlled by 
testosterone when vitamins orally failed to 
improve the patient’s skin condition. It was 
interesting to find that the dryness and ac- 
companying dermatitis and eczematization 
improve along with the relief of the pruritus. 
There is apparent stimulation of the inactive 
sebaceous glands which function again under 
testosterone therapy. 

Case 3, D.OJ. In the beginning, eight in- 
jections of testosterone were given subcutane- 
ously in 10 mg. doses before the pruritus was 
sufficiently relieved. When the testosterone 
was discontinued the pruritus recurred. The 
testosterone was given in 25 rag. doses and 
the response was immediate. It seems likely 
that 10 mg. dosages of testosterone are rather 
small and larger doses should be given in 
order to give the patient early relief. In none 
of our cases did the testosterone therapy 
stimulate any sexual feelings at any time dur- 
ing the course of treatment. 

Case 10, S.B. Although pellagra was pres- 
ent, the skin changes were not responsive to 
liver and nicotinic acid until testosterone was 
used. A combination of pellagra and senile 
pruritus apparently was present. 

SUMMARY 

Ten patients having senile pruritus , u'ere 
treated by local applications and parenteral 
injections of testosterone propionate and by 


oral methyl testosterone. Only thoA- ( 
that had failed to respond after other 
longed symptomatic measures were di- 
Seven patients responded favorably; Uve 
proved; and one failed to show any'aHevi; 
of the condition. Testosterone propio 
given by injection and by inunction w: 
great value. No improvement was obta 
with oralmethyd testosterone. 
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the Reliability of the Aschheim-Zondek 
Pest in Pregnancy 

\ report of two thousand routine tests) 
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ALANDEY, PhM 3c(\V), U.S.N.R. 
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r HE procedure introduced by Asch- 
heim and Zondek has proven to be very 
reliable for the detection of early 
regnancy, as well as- for the differentiation 
f pregnancy from hydatidiform moles and 
brionepitheliomas. Many modifications 
ave been introduced in the procedure, pri- 
larily in the quantity of urine, and the time 
nd number of injections. These changes are 
nmaterial, since the majority of publications 
MW that regardless of the modifications, 
Ms test has proven to be highly accurate, 
he accuracy of the test has been repeatedly 
sported to be between 98 and 99 per cent. 
Allen and Dickens (1930) (1) have em- 
hasized the importance of performing the 
-‘St on young mice. They state that the age 
f the mice should not exceed 24 days. These 
uthors found that corpora lutea are usually 
Mnd to be accompanied by corpora hemor- 
aagica. Corpora lutea were present without 
“Tora hemorrhagica in only four of their 
positive tests. 

This report is an analysis of 2000 con- 
Ecutive routine qualitative pregnancy tests 
'Wormed on mice, at the Naval Medical 
"Shool during a seven months’ period (No- 
1944, to June, 1945). Six hundred 

publication Sept. 13, 1945. 

rivate^ “P'orons or assertions contained herein are the 
fficht ll’® writers and are not to be construed as 

le V.,. Vpscting the views of the Nav\ Department or 

" ‘Nasal Seriicc at large. 


and fourteen of these specimens were received 
by mail delivery from various areas of this 
country — from as far north as Connecticut to 
the southern area of Florida, and as far west 
as Oklahoma. The majority of these speci- 
mens were from two to four days in transit. 
Very few contained any preservative The 
other 1386 specimens were received by mes- 
senger, the day procured. 

THE technique OF THE TEST AS USED 
AT THE NAVAL MEDICAL SCHOOL 

The Endocrinology Laboratory requests 
that the clinician send either the first voided 
urine specimen, having a specific gravity of 
at least 1.015, or a specimen of serum. 

All urine specimens received by mail are 
detoxified (shaking one part of urine with 
approximately three parts of ether) before 
being injected into the test animals. Four 
immature female mice, three to six weeks old, 
are routinely used for the test; however, 
during a period of scarcity of mice, three 
mice were used in 467 of these reported tests. 
The mice used for this study were not care- 
fully bred or selected. The majority of these 
animals were obtained from four commercial 
breeders. 

Each mouse is injected subcutaneously 
under the loose skin of the back, once daily 
for three successive days, with 0.25 cc. of 
urine or serum. On the morning of the fifth 
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da}' (approximately 90 to 96 hours after the 
initial injection), the mice are asph 3 ^xiated 
with illuminating gas, then secured with 
pins to large animal boards and opened. The 
number of corpora hemorrhagica and corpora 
lutea are counted on each ovary of all mice. 
The test is reported positive if one or more 
hemorrhagic follicles, or a definite corpus 
luteum is present on any one of the animals 
in the set. If the presence of a follicle is 
questionable the test is reported as doubtful 
and another specimen is requested. In the 
absence of both corpora hemorrhagica and 
corpora lutea, the test is reported as negative. 
The clinician is requested to forward his 
final conclusions on each patient, in order 
that the laboratory can determine the ac- 
curacy of the tests." 

RESULTS 

In this series, 118 of the tests were per- 
formed on serum and 1882 on urine. The 
results reported to the clinician are listed in 
Table 1. Positive tests were obtained on 


Table 1 , Results of two thousand 
ASCHHEm-ZONDEK TESTS 


Type of 
specimen 

1 Results obtained 





Total 




Positive 1 

Doubtful 

Negative 


Urine 

1310 

83 

1 489 i 

1882 

Serum 

1 88 

4 

26 1 

1 

118 

1 

Total 1 

1398 

87 

! 515 

1 2000 


approximately 75 per cent of the serum speci- 
mens and approximately 70 per cent of the 
urine specimens. 

The accuracy of the Aschheim-Zondek test 
is demonstrated in Table 2. Only 844 of the 
2000 reports were returned to the laboratory 


Table 2. Accuracy of the aschheim-zondek test 
(Results of eight hundred and nineteen cases) 


Results 

I Confirmed 
by clinical 1 

Very 
early 1 

Errors ! 

Total 

of test 

evidence 

pregnancies 

1 

tests 

Positive 

625 1 

1 

i 

4 

629 

Negative 

169 

16 1 

5 

190 


• The Endocrinologj' LaboratoiA* of the Naval Medical 
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with final clinical conclusions. Four of 
629 reported positive specimens were i 
non-pregnant women ; whereas five of the 
reported negative specimens were from ( 
nant women. These five patients did nn! I 
early pregnancies and positive results s!: 
have been obtained. Therefore, these 
false negative reports are considered asen 
Sixteen of the negative reports were on q 
mens obtained from women in early p 
nancy; two were specimens taken .dxt 
after the first missed menstrual period. 


POSITIVE TESTS ON NON-PREGXAST 
PATIENTS (false POSITWE REPORTS^ 

Case §1: The urine specimen was rccei 
by mail delivery. The test was negative, 
fore this test was completed, a second sp 
men dated three days later than the i 
specimen was received and the second i 
was positive. The final report states that I 
patient menstruates regularly and no din 
basis for pregnancy was found. 

Case §2: This urine was received by n 
senger on November 30th. The test wasp 
tive. The clinician did not believe the | 
tient to be pregnant, and the test was 
peated and again found to be positive on 
second specimen, December 6tb. A third t 
on urine, December 14th, was negative, 
test on serum on December 20th vas a 
negative. This patient was not pregnant- 

Case §3: The test on this urine was repot 
as positive. The clinician later reporter 
there was no evidence of pregnane}. 

Case 44: This test on urine was rep"-^ 
positive. Repeated clinical c-xanun^ 
showed no evidence of pregnancy . 


NEGATIVE TESTS ON PREGN.L'''T 
PATIENTS (false NEGATIVE 
reports) 


Case 41: This test was reported 
ven days later a repeated test va- ^ 
11 signs of pregnancy xvere presen 
oxved a fetus of approximate } " 

:ated test 14 days later xxas t; 
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•gative. An x-ray taken one month after 
e third test showed a fetus of approximately 
weeks All clinical signs of pregnancy were 
esent. 

Case §3: A urine specimen from a patient 
spected of having an ectopic pregnancy 
ve a negative test. 

Case §4: Two tests with a ten day interval 
[ervening were negative. The second test 
IS performed on a catheterized specimen, 
le clinician reported the presence of the 
;al heart beat. 

Case #5: A test reported as doubtful was 
leated and reported as negative. A re- 
ated clinical examination proved this pa- 
nt was pregnant. 


in this series gave a positive test three days 
after the first missed menstrual period. 


Table 4. Percentage of mice reacting to the hormone’ 
(When four mice ^^c^e autopsied) 


Number 
of tests j 
performed 

1 Number of mice 

Reacting 

Not reacting 

303 tests 

4 mice (100%) 

All mice reacted 

306 

3 (75%) 

1 mouse (25%) 

95 

2 (50%) 

2 mice (50%) 

96 

1 mouse (25%) 

3 (75%) 


When three mice were autopsied 


187 i 

3 mice (100%) 

All mice reacted 

176 

2 (68%) 

1 mouse (33%) 

81 

1 mouse (33%) 

2 mice (68%) 


’ This includes tests on serum and urine. 


PATIENTS WITH EARLY PREGNANCY 
Sixteen patients, of whom nine did not 
ite the date of the last menstrual period, 
ve negative results in the first test and 
sitive results on repeated tests. The clini- 

ABLE 3 Repeated tests, cases of farly precnanca 


Dajs after last menstrual period 


First 

test 


Ncgathe 

[ Doubtful 

positive 

34 

35 


45 

46 

37 

38 

40 

41 

35 

47 

50 

53 

54 

54 

— 

47 

55 


ns reported these nine patients as having 
T early pregniincies. (Both tests on one of 
-se nine patients were made on serum.) 

quantity of hormone present in the first 
-cimen from each of these 16 patients ap- 
insufficient to obtain positive 

Table 3 demonstrates that there is a varia- 
a in the quantity of the hormone excreted, 
^nme individuals the quantity of hormone 
Kent is sufficient to produce a positive test 
IqI") P'^^Snancy than in others. Kurzrok 
. obtained a positive test one day 

n e missed period. One of the patients 


PERCENTAGE OF inCE REACTING TO 
THE HORMONE 

It well known that some mice will not 
react satisfactorily to the hormone present in 
the urine or serum. In 1344 positive tests, 
when at least three mice were still living on 
the morning of the fifth day, 1322 (26 8%) 
of the 4932 mice did not react; that is, no 
corpus luteum or hermorrhagic follicle was 
present on either ovary (Table 4). 

COMPARISON OF REACTIONS IN MICE 

Positive reactions were recorded as one, 
two, three and four plus; depending on the 
number of follicles and the number of ovaries 
reacting. Analysis of the results show that 
approximately 70 per cent of the positive 
specimens produced moderate reactions Only 
five to seven per cent produced very marked 


Tadle S Comparison of the intensity of reactions 
in AncE 


Type 

specimen 

Intensity of reaction 

4 plus 

3 plus 

2 plus 

1 plus 

Urine 

Serum 

69 tests 
6 

235 tests 
18 

450 tests 
24 

556 tests 
40 

Total 

75 1 

253 1 

474 1 

596 


reactions. There was no marked difference in 
degree of reaction between urine and serum 
(Tables). 
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Tabue 6. CoitPAHisoN or reaction to age or mice 
(Showing results obtained in testing 664 positive specimens) 


Approximate age of mice in days' 



21 

24 

28 

30 

32 

35 S 4}(> 

Number of mice in age groups 

Number of negative mice 

Per cent of negative mice 

Total corpora hemorrhagica 

Average hemorrhagic follicles per mouse 
Total corpora lutea 

Average corpora lutea per mouse 

54 

24 

44 

73 

2.42 

235 

7.83 

134 

32 

24 

317 

3.14 

800 

7.93 

278 

65 

23 

676 

3.17 

1865 

8.75 

325 

74 

23 

824 

3.28 

2486 

9.90 

372 

86 

23 

973 

3.40 

3447 

12.05 

513 , U3 

141 1 124 

27 ' U 

1290 ; S^.2 

3.47 1 5 

5531 1 m 

14.89 j 14 


' At time of initial injection. 


COMPARISON OF AGE OF MICE 

As previously stated in this report, the 
statement has been published that the age of 
the mice should not exceed 24 days. There- 
fore, in 1000 tests the approximate age of the 
mice -yvas determined and recorded. (Due to 
a scarcity of mice, all available immature fe- 
male mice were used.) Only results obtained 
on mice injected with positive specimens 
were used in the computation of Table 6. 
These results show that a very high percent- 
age of the young mice (21 day old group) did 
not react. The lowest percentage of negative 
reactions occurred in mice in the 28, 30 and 
32 day old groups. The average number of 
hemorrhagic follicles and corpora lutea in- 
creased with the age of the animal. 

SPECIFIC GRAVITY IN RELATIONSHIP 
TO REACTION 

There appears to be no marked relation- 
ship to the specific gravity of the urine speci- 
men and the degree of reaction (Table 7). 

In this series of 1401 doubtful and positive 
urine specimens, the lowest specific gravity 
recorded was 1.003 and the highest was 1.040. 
There were five specimens with a specific 


gravity less than 1.007, on which pod 
results were obtained. The majority of 
specimens (80 to 83 per cent) of each gn 
had a specific gravity between 1.015 1 
1.030. 

THE STABILITY OF THE IIORMOXE 

As previously stated, some of the spcciiri 
were received by mail delivery two tosivd; 
after voiding. Very few of the specimens o 
tained any preservative. Since the result- 
these tests appeared satisfactory, there i- 
reason to believe that the hormone (k 
riorated in transit. To further check the s 
bility of the hormone, three specimen; 
urine giving a three plus reaction were dh: ‘ 
into two portions. One portion of each sp 
men was stored in a refrigerator at > 
10° C.), and the other portion was kept 
room temperature (20 to 30° C.). After h 
of storage, all specimens were reteste . 
specimens stored at room temperatu^ 

teriorated much more than those store m 

refrigerator (Table 8). 

MORTALITY OF MICE DURING THE TF»T 

Various investigators haVe ® 

high mortality in the mice used for pr^n >■- 


Table 7. Comparison or specific grawtv to degree of reaction 


Specific gravity of specimen i 

Degree of reaction 

Doubtful 

1 plus 

2 plus 

3 plus 

- — { \ 

Number of specimen less than 1.015 
Between 1.015—1,030 

Between 1.031-1.035 

Over 1.035 

Total number of specimens in group 
Average specific gran'ty of group 

8 

71 

7 

1 

87 

1.0222 

34 

461 

56 

6 

557 

1.0234 

23 

373 

49 

9 

454 

1 .0236 

22 ’ 

186 ]i 

24 V 

3 

235 , r: 

1.0234 ‘ 
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•sts Ehrhardt (3) stated m 1931 that the 
iortalit> maj be as high as 20 per cent 
In this studj , all urine specimens received 
y mail deliver) were detoxified before being 
ijected into the mice The mice of each set 
ere kept in glass jars, covered with per 
irated metal tops In this series of 2000 tests, 
360 mice nere used, of uhich 135 died after 
ae first injection (1 834%) During the last 


Table 8 Stability oi tiif iroRiiovr 
(Storage at room and refrigerator temperature) 


Speamen 

Ongmal 

test 

[ After 18 da\s storage 

Refrigerator 
(8 lO'C) 

Room 

temperature 

#1 

' 3 plus 

3 plus 

1 plus 

n 

3 plus 

2 plus 

1 plus 

f3 

1 3 plus 

1 plus 

negaliNC 


reek of Julv and the first part of August 686 
iicewere injected with routine specimens, of 
■Inch 13 died (1 m%) 

The following procedure is used at the Naval 
ledical School for detoxification of urine specimens 

(1) If the specimen is alkaline, it is acidified with 
I/O acetic acid (avoiding excess acid) 

(2) Approximately 90 cc of ether is added to ap 
rotimately 30 cc of urine in a separatory funnel 
his mixture is shaken for about five minutes 

(3) The two fluids are allowed to separate, bj 
anding two or three minutes The bottom layer of 
tine IS carefully drawn off into a wide shallow dish 
lowing a small quantity of urine to remain in the 
’paratoiy funnel The remaining traces of ether are 
Cloved bv evaporation, with the aid of an electric 
in 

(3) Approximately 1 gm of glucose is added to the 
eloxified specimen 

SUMIMRY 

(1) The Aschheim Zondek Test is unques 
Wnably a very reliable test for the detection 
P^'^gnancy There were four errors (0 6%) 
I 629 specimens from pregnant women 


There were five errors m 1 74 specimens from 
non pregnant women 

(2) Some yvomen may excrete a sufficient 
quantity of hormone to give a positive test 
very earl) in pregnancy In this study a posi- 
tive test was obtained on a urine three days 
after the missed menstrual period In seven 
instances, yvhen the first specimen ivas tested 
less than tyvo weeks after the missed period, 
the tests were negative Repeated tests were 
positive 

(3) Approximately 25 per cent of immature 
mice will not react to the hormone 

(4) Mice react equally as well to serum as 
they do to urine from pregnant women 

(5) The ideal age of mice for pregnancy 
tests was found to be between 25 and 32 days 
A greater percentage of mice m this age group 
will react to a positive specimen Hoivever, 
more hemorrhagic follicles and corpora lutea 
are found in older mice 

(6) The mortality of mice in this invcsti 
gation was less than two per cent 
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Thiouracil Derivatives of Greater Activity 
for the Treatment of Hyperthyroidism'' 

E. B. Astwood, M.D. and 
W. P. VanderLaan, M.D. 


From the Medical Clime of the Peter Bcitl 
Brigham Hospital and the Department of 
Medicine, Harvard Medical School, and from the 
Pratt Diagnostic Hospital, and (he Department 
of Medicine, Tufts Medical School, Boston. 


A CONTINUED investigation of com- 

pounds which inhibit the function of 
" the thyroid gland has revealed that 
appropriate substituents on the thiouracil 
molecule confer a greatly increased activity. 
The compounds b-ethylthiouracil and 6-ji 
prop 3 dthiouracil are among a group which 
are approximately ten times as active as 
thiouracil when tested in rats; compounds of 
this class have exhibited an activity far 
superior to any of some 300 thus far explored 
(2). Tests in rats have also shown that these 
derivatives exert a more lasting effect follow- 
ing a single dose than does thiouracil, a 
substance known to be rapidly eliminated 
from the body. These derivatives have the 
further therapeutic advantage of a greater 
activity-toxicity ratio; while they are more 
toxic than thiouracil on a weight basis they 
are considerably less toxic in acute and in 
chronic experiments when administered in 
quantities calculated on the basis of equiva- 


Received for pubijeation Oct. 10, 1945. 

* The thiouracil derivatives recently synthesized by 
Roblin and coworkers (Anderson, G. W., Haiverstadt, 
I. F., hliller, W. H., and Roblin, R. 0. Jr., Studies on 
chemotherapy. X Antith}Toid compounds. 5- and 6- sub- 
stituted 2-thiouracils, J. Am. Chem. Soc. (in press)}, were 
made available for testing by Dr. Roblin and his associates 
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Tablets of 6-«-propylthiouracil were supplied by Dr. S. W. 
Hardy of the Lederle Laboratories, Inc., Pearl River, N. Y. 
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Myers, S. .A. Levine, D. ilerrill, R. Fitz, A. J. Lockhart, 
G.*W. Thorn, J. H. Fay, H. Magendantz, D. Hunvitz and 
S. Proger for permission to include their private patients in 
this studr-. 

This work was supported in part by grants from the 
Committee on Endocrinology of the National Research 
Council and from the .American Cyanamid Company. 


lent anti-thyroid effect. A selected group f 
the more effective anti- thyroid compourji 
when tested in chicks likewise showed th' 
these thiouracils were much more active tb.t 
any other compounds hitherto investigak. 

. . , 

In view of these considerations it seeroe. 


fitting to test the effectiveness of etl*}'’ 
thiouracil and propylthiouracil in hum?* 
beings suffering from hyper tiiyroidism. Tb 
small doses which have proved to beeffcctie 
and the favorable results which have bcL 
observed show that these compounds arc 'w 
suited to clinical use. 


OBSERVATIONS 

The first clinical tests were made 
ethylthiouradl. It was administered to 
teen patients in doses of from^ 20 to 
daily with the aim of determining t c 
mal dosage which would be unifom ) _ 

tive. This limited trial revealed a 
of activity, but observations on t c 
pound were not extended further o 
reasons: it proved to be a difficult su , 
to synthesize, and animal tests su 
revealed the propyl derivative to ' 
what superior both as to its 
potency and as to its more 
following a single dose. Subseque|> 
tions were therefore confined o 
thiouracil administered in the lOtrn o ^ ^ 
containing 25 mg. each, given } 
intervals of 8, 12 or 24 hours. 

The pertinent clinical data on - , 
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impounds are summarized in Table 1 . The 14 
itients treated with ethylthiouracil received 
le compound for periods of from one to 
:vcn months; subsequently the treatment of 
ght of these patients was continued with 
1 C propyl derivative. In 29 instances propyl- 
liouracil alone was used, and thus its 
icetiveness was observed in a total of 37 
ises. For a period of two weeks one patient 
iceivcd isopropylthiouracil, a compound 
:ry similar in its properties to the ethyl 
irivative. 

Most of the patients were unquestionable 
camples of Graves’ disease; this diagnosis 
mained unestablished in Cases 1, 3, 6, and 
? The diagnosis of hyperthyroidism with 
idular or adenomatous goiter was made in 
arc J5. One or more thyroidectomies had 
reviously been sustained by Patients 3, 
1,26, 27,31,39, and 42. 

The methods of study and general manage- 
lent of the patients were similar to that used 
1 former studies on thiouracil and thio- 
arbital (3, 4). Eleven patients were under 
bservation in the hospital when treatment 
’as instituted; the others were ambulatory 
froughout. The only supplementary vita- 
lins given were those which were prescribed 
uring hospitalization as a part of hospital 
autine. The various accessory food factors 
'hich have been claimed to influence drug 
Kicities were purposely avoided in order 
to complicate the comparison between 
hese and earlier compounds. 

Iodine therapy had been recently dis- 
ontinued in 13 instances, and failure to 
Bpond promptly was attributed to this 
|rtor in Patients 9, 10, 20, 24, 32 and 39; in 
ehmts 26 and 27 there was no delay in 
sponse. 

The recovery of the patients so treated 
'' onng from hyperthyroidism was similar 
s every regard to the familiar response to 
■ouracil. There were no significant varia- 
'ons in the relative rates of improvement of 
0 several symptoms, signs, and laboratory 
' oI the disease from the pattern 
observed with thiouracil. It is 
j ® however, that there was no instance 
^ 0 } of the serious reactions which some- 


times complicate thiouracil therapy. 

The potency of these two antithyroid 
compounds is well illustrated by the rate of 
recovery following their administration in 
small doses. For e.xaraple, 50 mg. daily of 
ethylthiouracil in Case 5 brought about 
symptomatic improvement in four days; in 
ten days reversion to normal rhythm of the 
associated auricular fibrillation occurred. 
The symptomatic recovery in Case 14 was 
equally rapid with 75 mg. daily. Propyl- 
thiouracil in a dose of 25 mg. once daily 
brought about a prompt relief of symptoms 
in Case 22; the basal metabolic rate fell from 
-f-43 per cent to 4-18 per cent, and the body 
weight increased from 40.9 to 47.3 kgm. 
(90 to 104 pounds) in 18 days. A weight gain 
of 8.6 kgm. (19 pounds) occurred in Patient 
29 during the first 24 days of treatment with 
50 mg. of propylthiouracil daily. Further 
convincing evidence of the antithyroid effec- 
tiveness of both substances was provided by 
the complete recovery of five of the six cases 
of thyrotoxic heart disease. Patient 9 had 
previously received iodine and had not 
responded satisfactorily before the treatment 
was changed to thiouracil. The other five 
patients experienced a complete restoration 
of normal cardiac function. 

DOSAGE 

One of the most difficult features in this 
type of investigation is the determination of 
the minimal dose of a compound for initial 
therapy which wilt be adequate in all cases 
to induce a prompt response. One manifesta- 
tion of this difficulty is to be observed in the 
many publications on the use of thiouracil 
wherein one observes that scant attention 
has been given to the matter; as a con- 
sequence very little new information con- 
cerning the optimal dose of thiouracil which 
should be used during the early weeks of 
treatment has come to light. During the 
clinical trials with thiobarbital nearly a year 
passed before it was suspected that the 
dosages being used were excessive. This error 
was fostered by too strict a comparison be- 
tween the e.xperimental animal and man, 
thiobarbital had proved to be approximately 



426 


E. B. ASTWOOD AND W. P, VANDERLAAN 


\c-- 


Table 1 


r,„ Initial 

bodv 
eight 
(kg^.) 


Dosage 
mg. (days)- 


Additional diagnoses’ and 
previous treatment 


Response 


O-Etliylthiouracil 
1 35F 82.0 


2 61F 56.8 

3 50F 54.0 

4 28F 50.4 

5 60F 46.8 


73(53)100(14)50(14) 

20{35H0{49)0{2S) 

100(42) 

50(30)0(2$!+) 

50(20)30(42)50(49) 

100(470) 

50(54)20(54)50(772) 

50(5)0(2)20(50)30(27) 

50(49)75(56) 


Anxiety state; ? hyperthyroidism. 


BMR fell; anxiety cid!; 
changed. 


Initial response to thiobarbital 
good. (Ref. 4, Case 12.) 

Thj'roidectomy 1925; rheumatic 
heart disease with failure; ? hy- 
perthyroidism. 

Partial response to thiobarbital. Continued response. 
(Ref. 4, Case 9.) 

Previous toxic reactions to thiobar- 
bital and sulfadiazine. (Ref. 4, 

Case 4.) 


Response continued; rcmi’"’-'" ' 
II mos. without Ireaiirt- 
BilR fell; goiter developed,! - 
failure not improved. 


Auricular fibrillation rcur'/' 
10 days. 


6 

54F 

49.5 

30(19)60(3)30(8)60(47) 

? Hj'perthyroidism. 

7 

30F 

59.0 

30(14)0(4)50(119)0(5) 


8 

38F 

73.1 

60(18)0(4)75(119) 

Thyrotoxic heart disease. 

9 

62M 

82.7 

75(71) [Thiouracii 
400(160+)] 

Iodine; thyrotoxic heart disease. 

10 

55ISI 

53.1 

75(20) [Thiouracii 
300(47)150(60) 

Iodine; thjToto.xic heart disease. 

11 

68F 

44.0 

100(42)0(2)100(7) 

Thyroidectomy 1941. 

12 

35F 

54.5 

100(60) 

An.xietj' state; cirrhosis of the liver. 

13 

35F 

48.1 

100(32) 

Pregnancy'. 

14 52F 50.0 

n-PropsIlliiouracil 

75(60)0(10) 

Thiouracii 11 mo. Remission, 4 
mo.; iodine 5 mo. (Ref. 3, Case 

s.) 

1 

— 

— 

50(45)25(125+) 

Ethylthiouracil. 

4 

— 

— 

25(28)0(154+) 

Ethy'lthiouracil. 

5 

— 

— 

50(43)0(4)25(102)0(30) 

Ethy'lthiouracil. 

7 

— 

— 

50(116)0(60+) 

Ethylthiouracil. 

8 

— 

— 

50(122)0(60+) 

Ethy'lthiouracil. 

10 

— 

— 

50(152+) 

Ethy'lthiouracil. 

13 


— 

50(757)25(54) 

Ethy'lthiouracil. 

14 

— 

— 

75(122+) 

Ethylthiouracil. 

15 

51M 

60.0 

50(74) 

Toxic adenoma. 

16 

37F 

47.7 

50(25)75(49)50(103)0 

Thyrotoxic heart disease. 

17 

64F 

48.1 

50(184+) 


IS 

49F 

63.6 

75(7)50(140+) 

Thyrotoxic heart disease. 

19 

41 F 

53.1 

75(50)150(63)75(43+) 


20 

60F 

47.7 

75(32)150(63)75(36+) 

Iodine 3 wks. 

21 

48F 

50.0 

75(74) 

Thiouracii several times; febrile re- 
action. 

22 

45F 

40.9 

25(755-f) 

Fever and leukopenia from thiou- 
racii and thiobarbital. (Ref. 4, 
Case 13.) 

23 

39M 

63.6 

75(775-1-) 

Iodine. 

24 

27F 

54.5 

75(55)0(74)75(50-f) 


BMR fell with 60 mg.; m 
tomatic improvement. 

None to 30 mg.; prompt rt--. ■ 
to SO mg. I 

Slow response until dn=.i:' -1 

^ CA/l 

Delayed effect; respord'' " 
thiouracii; heart impro\«i 
No response in 20 days; fodc 
trol after thiouracii; htari ' ' 
mal. _ . 

Good response; urticaru; f 
trolled by 0.4 gm.thiournd 

No effect (Not thyrolMic’ 
Satisfactory response. 
Symptoms controlled in I oi.'‘ i 


Goiter developed aith ^ 
daily. . -.i ^ 

Sustained remission, a mnna 

treatment. 

25 mg. daily adequate lot fi- 
Remained well with eW r-. 

tained remission. 

Well maintained; comp.et« 

Ear[^' m)'.\-edem3 «>* • 

Well' controlled; ' 

complicated^ 


V 




when' treatment i 

ued; adenoma remo'f’^,,. . 

Prompt; all cardiac ^ 

disappeared. ; 

Prompt foil 2 in 6d!- 

Symptoms controls 

Somewhat delajc , 

sibly inadequate. , 

Delayed cespon^- tfl- i 
JIarked effect in t« 
roidectomy. . „.jf, I''' ’ 

Completely controlled . 

daily. 
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Table 1 — Continued 


"j . Initial 

body Dosage Additional diagnoses^ and 

l-ent « ;veight mg. (dayi)* previous treatment 

“• (kgm.) 


t'PropyUhhnriici}--Co)3ttnued 


.15 

55M 

56.3 

75(.W)150(7)75(20+) 

. i6 

.15i\I 

78.1 

50(77-7+) 

:'’i7 

S4F 

65.4 

75(/'7)S0(/(M+) 

, i8 

56F 

52.2 

50(P3+) 

'!9 

SOF 

67.2 

50(P7+) 

[0 

53F 

44.0 

75(y-7)50(7J+) 

f-li 

48F 

82.0 

50(.7«)75(J«)50 

•U2 

53M 

79.5 

75(7-;+) 

: !3 

60M 

'65.4 

75(«+) 

iA 

27F 

49.5 

75(155+) 


45F 

49.5 

75(5/+) 

3:16 

26F 

56.3 

75((S/)50 

r:l/ 

37F 

52.2 

75(52+) 

18 

45M 

61.8 

75(-/i)+) 


39F 

52.7 

75(25+) 

VrO 

76F 

41.8 

75(22+) 


44F 

82.7 

75(25+) 

i2 

44F 

61.8 

75(2-/+) 

<3 

49F 

55.4 

75(22+) 


Iodine; thyrotoxic myopathy; au- 
ricular fibrillation. 

Thyroidectomy 1943; febrile reac- 
tion to sulfadiazine and thioura- 
cil. (Ref. 1.) 

'niyroidectomy 1928; iodine 2 
weeks. p?*. 

Rheumatic heiCft disease. 

Good response to thiouracil; remis- 
sion 18 mo. without treatment. 
(Ref. 3, Case 5.) 


Thyroidectomy 1943; severe e.x- 
ophthalmos. 

Heart failure; iodine 1 year. 

Peripheral vascular disease of legs; 
ophthalmoplegia; iodine 18 mo.; 
none 5 wfc. 

Pregnancy; iodine 3 mo. 

Two thyroidectomies. 

Pregnancy. 

Anxiety neurosis. 

An.xiety neurosis; iodine 10 days. 

Thyroidectomy 1939; iodine 15 
mo. 

Iodine several years; x-Ray treat- 
ment 1942. 

Thyroidectomy 


Response 


Moderately rapid; normal cardiac 
rhythm in 3 wk.; complete re- 
sponse delayed. 

Prompt — no evidence of toxicity. 


Prompt despite previous iodine. 

Marked improvement in 4 ^Yeeks. 

Prompt — 8.6 kgm. weight gain in 
first 24 days. 

Immediate improvement; further 
recovery slow with 50 mg. 

Hj^erthyroidism controlled; ej’es 
unimproved, 

Delayed. 

Prompt control of hyperthyroid- 
ism; eyes unchanged. 

Slightly delayed. 

Prompt. 

Rapid. 

Response began third week. 

Moderately delayed. 

Delayed. 


Prompt. 

Moderately rapid. 


r'^*The dosages are expressed in mg. per day and the italicized figures in parentheses signify the number of davs that 
« was administered. 

The diagnosis in all cases was uncomplicated hyperthyroidism unless otherwise indicated. 


times as active as thiouracil in the rat 
5) whereas it later was clear that it is 
,ree or four times as active as thiouracil in 
jn (4). In the cases of ethyl- and propyl- 
y^ioaracil the animal tests showed a potency 
-^out tenfold that of thiouracil and if this 
rtio were to hold for man the initial dose 
about 40 mg. per day, 

^■'The data shown in Table 1 indicate that 
;;is estimate is a little too low. During the 
/r ler trials the dosage of ethylthiouracil was 
^;;anged frequently in order to establish a 
estimate of the required dosage. While 
y of the cases proved unsatisfactory for 
P’jJ'Tose a fairly good approxipiation 
I ttiade. For example 50 mg. was 
^^^equate in Patients 4 and 5 while 20 mg. 
{ ^ 7 continued to lose weight 


and to show a rising basal metabolic rate with 
30 mg. daily but recovered rapidly when the 
dose was increased to 50 mg. Patient 8 
responded definitely to 60 mg. daily but the 
rate of improvement was slow until the 
dosage was increased to 75 mg. daily. These 
limited data indicate that the initial dose 
of ethylthiouracil should be about 75 mg. 
daily. 

In view of these considerations propyl- 
thiouracil was usually given in a dose of 75 
mg. daily. In several instances the rate of the 
response seemed unduly slow, and for this 
reason Patients 19, 20 and 25 received 150 
mg. daily for a short period of time and this 
larger dose seemed to accelerate the rate of 
recovery in one instance {Patient 20). It is 
debatable whether the larger dose was 
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of thiouracil and thiobarbital under similar 
experimental conditions indicates that these 
derivatives represent an improvement over 
the parent compound. This conclusion is 
reinforced by the observation that patients 
tolerated ethyl- and propylthiouracil well 
although showing sensitivity to thiobarbital 
or to thiouracil itself. The satisfactory 
response induced by these drugs in such small 
doses and with such a low incidence of toxic 
reactions appears to justify their further 
trial. 

It has been pointed out that an estimation 
of the minimal dose of an antithyroid com- 
pound which will be uniformly effective in 
the control of hyperthyroidism is most 
difficult. The two variables contributing to 
this difficulty are the individual differences 
in dosage requirement and the wide variation 
in the rate of response. Consequently it is 
not possible to state with accuracy the 
relative antithyroid activity of these new 
derivatives as compared with thiouracil. It 
has been the general impression that the 
initial dosage most commonly used i.e. 50 
or 75 mg. of propylthiouracil daily provides 
a less intense antithyroid action, as manifest 
by the rate and degree of the metabolic 
response, than the commonly used doses of 
thiouracil, from 0.4 to 0.6 gm. daily. Likewise 
the maintenance doses of propylthiouracil 
used have onl)^ rarely given rise to myxedema 
and thyroid enlargement. The clinical results 
have, however, been entirely satisfactory and 
even if it be true that larger doses would have 
caused a somewhat more rapid response 
little is to be gained from such a practice. It 
is possible that the avoidance of excessive 
dosage in this study has contributed to the 
favorable results. 


SUMSLARY 

Two derivatives of thiouracil which 
been found to be approximately ten ti 
as active as thiouracil in animal tc.q,< 1 
been used for the treatment of hypcrthyi 
ism. Fourteen patients were treated' i 
6-ethyl thiouracil; eight of these and 29 ot 
were given 6-«-propylthiouracil. The < 
side effect encountered was a single insti 
of an urticarial reaction from the ci 
derivative. It was estimated that 25 mg 
propylthiouracil at eight or twelve t 
intervals is an adequate dose to rc<! 
metabolic equilibrium and that tiiis si 
can be maintained by a daily dose of 11 
50 mg. It is concluded that these compou 
are about five times as active in man 
thiouracil and are superior to thiouracil 
the treatment of hyperthyroidism. 
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DME OBSERVATIONS ON THE QUESTION OF HYPOPARATHYROID- 
IM OF DIENCEPHALIC ORIGIN 


5 THE editor: 

piHE PAPER of Nahum J. Winer on “Hj’- 
poparathyroidism of probable enceph- 
^ alopathic origin” in the Journal of 
inical Endocrinology 5 (2): 86-91 (1945) 
luces me to add the following remarks: 
Winer reports on a fundamentally impor- 
Qt case of hypoparathyroidism with enceph- 
jgraphic evidence of cerebral damage 
rticularly within the hypothalamic area. 

: says, "This appears to be the first in- 
ince of hypoparathyroidism coincidental 
th apparent organic cerebral pathology.” 
Ishould like to draw the author’s attention 
an article' of mine which appeared in 1928, 
d which obviously slipped his atteh- 
n. This article dealt with the case of a 
1, aged 20, who was suffering from both 
anic seizures and disturbances to be re- 
ed to the diencephalic area. Three years 
or to the onset of the tetanic manifes- 
ions^ the patient had had encephalitis 
haigica. Apparently the hypothalamic le- 
n was attributable to the preceding enceph- 
lis, and on its part had given rise to the 
tbreak of tetany. In the following I shall 
iroduce a brief description of thh case his- 
.y as given in my first report in the Medi- 
ischc KUnik. Vide also the reference to the 
'rebial form of tetany,” as I termed it 
n in my te.xt-book, The Diseases of the 
docrine Glands, London, E. Arnold, 1935, 
^40; and 1944, p. 234. 

Ihe young girl in question was twenty 
us old. The family history and past history 
'a negative. Three years earlier she had 
' tacted encephalitis lethargica, as the re- 
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ueber Pathogenese 
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suit of which she had a bilateral reflex immo- 
bility of the pupils. Metabolic changes, 
pointing to a post-encephalitic hypothalamic 
lesion, were disturbances of the water and 
salt metabolism, resulting in a complete 
sodium chloride retention, and also a mark- 
edly low N-turnover, indicating a disturbed 
protein metabolism in the direction of the 
experimental findings of Leschke and Schnei- 
der who produced a damaging effect on pro- 
tein metabolism through irritation of the 
diencephalon (these observations were con- 
firmed by Freund and Grafe). 

For three years, i.e., since the encephalitis, 
the patient had a fever (axillary temperatures 
up to 38° C.), indicating a disturbance of 
thermal regulation. Accordingly a post-en- 
cephalitic lesion in the region of the tuber 
cinereum or of diencephalic centres above the 
tuber had to be suspected. 

Investigation of the patient's blood chem- 
istry revealed most striking fluctuations of 
calcium, potassium, magnesium, and sugar 
as well as of the dry blood residues from the 
normal average, a condition which might al- 
most be termed "ataxy of the metabolism.” 
For e.xample, the blood serum calcium varied 
between 7 and 12 mg. per cent. After lumbar 
puncture the calcium value dropped from 
11.5 to 7.4 mg. per cent; the composition of 
the spinal fluid was practically normal and 
its pressure only insignificantly raised. In 
view of the fact that the calcium showed a 
definite tendency to fall to low values found 
with both latent and manifest tetany, I as- 
sumed that in certain circumstances the dis- 
turbed calcium regulation might even give 
rise to genuine tetanic seizures. As mentioned 
above the patient did not only exhibit meta- 
bolic changes, but also had pronounced ir- 
regularities of her body temperature, and al- 
most behaved like a poikilothermic and not 
a homeothermic individual. Whenever she 
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was exposed to external heat, her body tem- 
perature adapted itself, and the blood calcium 
dropped. Once, when the patient complained 
of pains in the legs, and an electric heat bath 
was applied, her rectal temperature rose from 
3S to 41°. This enormous rise in temperature 
resulted in a corresponding drop of blood 
calcium, and this produced an extraordinarily 
severe tetanic fit. Henceforth it was always 
possible to bring about latent or manifest 
tetan}' by heat application, whereas in the 


vv 

intervals the patient did not even di;- 
signs of latent tetany such as ChvostcVs 
Trousseau’s signs or increased irritabilin 
electric stimulation. 

I think that this history yields suftic: 
evidence to assume a direct relationship 
the tetanic seizures to a diencephalic Icsin- 
post-encephalitic origin. 

Herman Zondd 

The Biccur Cliolim Hospilal 
Jerusalem, Palesline 




ANNOUNCEMENTS 


iE SQUIBB AWARD 

The E. R. Squibb & Sons Award of $1,000.00 
s established in 1939, and was given first in 
10 to Dr. George W. Corner, in 1941 to Dr. 
ilip E. Smith, and in 1942 to Dr. Fred C. 
ocli. A special committee of five members of 
e Association chooses an investigator or in- 
stigators in the United States or Canada for 
e of the best contributions to endocrinology. 

HE CIBA AWARD 

The Ciba Award to recognize the meritorious 
mmplishment of an investigator not more 
in 35 years of age in the field of endocrinology 
s established in 1942, but no recipient was 
ectecl due to lack of time. The work cited 
ly be either in the field of pre-clinical or 
nical endocrinology. The Award is for 
.200 00. If the recipient should choose to use 
: Award toward further study in a laboratory 
ler than that in which he is at present work- 
1, the Award will be increased to SI, 800.00. 
e option is left entirely to the recipient. 

Each member has the privilege of making 
■ nomination for each Award. A nomination 
)u!d be accompanied by a statement of the 
portance of the nominee’s contributions in 
iocrinology and by a bibliography of the 
“Unee's most important publications, and 
amts if possible. Five copies should be sent 
the Secretary, Dr. Henry H. Turner, 1200 
fth Walker Street, Oklahoma City, Okla- 
tna, not later than March 15, 1946. 

Gael R. Moore, President 

Henry H. Turner, Secretary 


NATIONAL RESEARCH COUNCIL 
GRANTS FOR RESEARCH IN EN- 
DOCRINOLOGY 

The Committee on Research in Endocrin- 
ology, National Research Council, wishes to 
announce (hat requests for grants-in-afd during 
the fiscal period from July 1, 1946, to June 30, 
1947, will be received until February 28, 1946. 
Application blanks may be obtained by ad- 
dressing the Secretary, Division of Medical Sci- 
ences, National Research Council, 2101 Con- 
stitution Avenue, Washington 25, D. C. In ad- 
dition to a statement of the problem and re- 
search plan or program, the Committee desires 
information regarding the proposed method of 
attack, the institutional support of the in- 
vestigation and the uses to be made of the sum 
requested. No part of any grant may be used 
by the recipient institution for administrative 
expenses. 

The Committee makes grants-in-aid of re- 
search in the general field of experimental and 
clinical endocrinology. However, applications 
for support of research in the problems of sex 
in the narrower sense cannot be given favorable 
consideration, and investigators seeking sup- 
port in this field should direct their proposals 
to the Committee for Research in I’roblems of 
Sex of the National Research Council. The 
Committee on Research in Endocrinology, how- 
ever, will continue to give consideration to the 
support of studies of the effect of sex hormones 
on non-sexual functions, e.g., on general metab- 
olism and on the metabolism of steroid hor- 
mones. 
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PANCREAS 


Brush, J. M. 

Initial stabilization of the diabetic child. Ain. 

J. Dis. Child. 67: 429-444 (1944). 

The author describes in detail a regimen that 
he has developed since May, 1931 at New York 
Babies Hospital for treating previously untreated 
juvenile diabetic patients. He cites the results 
obtained by this regimen in 39 patients. The 
author summarizes his hypothesis and regimen as 
follows. Children with diabetes mellitus who have 
had no previous treatment are capable of recover- 
ing an appreciable capacity to regulate the level 
of blood sugar regardless of the severity of the 
symptoms when treatment is commenced, pro- 
vided the therapeutic regimen is directed toward 
the administration of insulin in such amounts as 
temporarily to relieve the islet apparatus of any 
contribution to the total insulin needed by the 
organism. The characteristic of submitting to the 
action of large and predictable amounts of 
exogenous insulin regardless of the apparent clin- 
ical severity of the disease has been termed in- 
sulin acceptance. Since maximal recovery, in 
terms of the amount of insulin required after 
stabilization, is achieved only when large 
amounts of insulin are administered during pe- 
riods of regulation and recovery, the beneficial 
role of therapeutically administered insulin is 
readil}' conceived in terms of substitution of the 
hypodermic injection for the productive effort 
of an exhausted islet S 5 ’^stem which, though tem- 
porarily incapacitated, can be e.xpected to re- 
rover a large fraction of its original competence 
provided it is not constantly goaded by the driv- 
ing stimulus of hyperglycemia. Such substitution 
at a constant level constitutes insulin acceptance 
by the diabetic child as a probable total replace- 
ment mechanism. The regimen described is ap- 
plicable to children of all ages and in a wide 
range of clinical states and provides a practical 
working guide which by standardizing therapy 


affords an opportunity for comparing one 
with another; under favorable conditinr 
great majority of patients respond to it 
striking uniformity. The patient is given .i 
calculated on the basis of his age and wcigli 
diet so chosen is held constant during thcf 
of intensive treatment with insulin and ri' 
tered according to his appetite. Hunger v 
develops during the adaptive period, ailci 
disappearance of significant glycosuria, ?; 
ently represents a symptom of hypogljf 
rather than a true need for more food. Ail 
interval of six to ten days during which Iht 
ject’s daily requirement of insulin remains i 
constant at a high level (circa 60 to 70 unil' 
grams dietary fat), moderate or severe s 
marks initiation of the period of functiom 
covery. From this point on the rate of rew 
as measured by the decrease in the dafl) 
quireraent of insulin, is so uniform as to be a 
rately predictable in the majority of inslsi 
The similarity of clinical course, amounting 
tually to reproducibility of therapeutic a-' 
suggests the operation of physiologic an* 
chemical laws. The amount of insulin a 
istered is decreased at a prescribed ' 
calculated to steer the patient througn 
tively narrow channel between , 

insulin shock during the ensuing days o i *i_ 
ing tolerance to carbohydrates an ( ' 
requirements of insulin. Mild 
rarely disturbing to the child and ne^c 
harmful, serves to indicate that 
is being given. Improvement, once i ' 
may be terminated if the daily dose isr ^ 
abruptly' because of the occurrence^ . 

shock; one loses ground by attemp in^ 
the amount of insulin used f ifr" 
After hospitalization for 22 to ^ ^ V 
is ready to be cared for at home, rc ^ 
suria, essentially free from shoe . .vj ■ 
state on a full m^^intenance diet co ,, 
single daily injection of insulin o ) 

eight units. This regimen is not expo 
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e long term result in these patients, and it is 
cognized that within a year or two after the 
set ol symptoms most patients will come to re- 
lire more than 30 units of insulin a day, and 
my of them far more, regardless of the method 
' nhich they are treated irl the early months 
ter the onset. However, the author contends 
at his regimen, by contrast with a number of 
her methods of treating diabetic children, 
ssesses certain advantages in that it holds the 
tient under close observation until he has 
idled a steady state, in that within this limit it 
nfineshim to the hospital a minimal length of 
ne and in that it stabilizes his requirement of 
alia at the lowest level compatible with 
icient metabolic economy. — E.C.R., Jr. 

IGELHARDT, H. T., AND V. J. DeRBES 

Tumefaction of subcutaneous fat following the 
injection of insulin. A chemical and histologic 
study. Am. J. ^f. Sc. 207: 776-781 (1944). 

In a 12-year-old. child tumefaction of both 
jjjgg years of 
in. After the 

ions had increased slowly in size for six years a 
iss of material histologicaily indistinguishable 
m normal fat was removed by biopsy. De- 
led chemical analyses of this material and of 
ty tissue removed from the abdominal pan- 
ulus of an individual who had met sudden 
ith were compared. There was very little dif- 
ence in the non-diabetic and diabetic patients 
ept that the diabetic fat was higher in un- 
lonifiable matter and phosphatids. The au- 
us favor the hypothesis that the phenomenon 
tumefaction is due to a local physiologic as- 
iilator)' effect of the insulin, with localized fat 
ention.— £ C.R., Jr. 

.ndelsman, M. B. 

factors influencing the return of tolerance for 
tracose in middle-aged obese diabetics. Am. 
l■M.Sc.^0S:\5-2i (1944). 

'u analysis was made of the carbohydrate 
pance of 55 ambulatory diabetics reporting 
the Long Island College Hospital, following 
ury management. All of the patients were 
u edly obese and over 40 years old at the on- 
' of the diabetes. In the analysis, the blood 
^ urine sugar levels, the response to the oral 
4ose tolerance test of Exton-Rose and the 
m weight were evaluated. They conclude 
■ 1) obese patients who are over 40 years of 


age when glycemia and hyperglycemia first ap- 
pear shonid be treated at once by’ strict dietary 
restriction aiming for reduction in weight, for 
disappearance of glycosuria and for a physiologic 
blood sugar level; 2) when such a regime is fol- 
lowed a remarkable return of tolerance to carbo- 
hydrate may occur; 3) to induce such a return of 
tolerance strict cooperation of the patient in 
following the diet is imperative; 4) when dietary 
management is not instituted in such patients 
until they' have lost weight from neglect of treat- 
ment, ability to regain carbohydrate tolerance 
becomes permanently impaired; and 5) obese pa- 
tients who have neglected treatment for many' 
years are very difficult to manage unless they can 
be induced to lose weight by following a dietary 
regime. Tbe authors believe that a kinetic view- 
point must be maintained toward these cases. 
The most important- factors diminishing the 
ability of a patient to regain carbohydrate toler- 
ance are: 1) lack of proper weight reduction; 
2) delay over a period of years in treating the pa- 
tient; 3) poor cooperation by the patient in fol- 
lowing the weight-reducing regime; and 4) onset 
of the diabetes at an early age. — E.C.R., Jr. 

Kennedy, W. B., and F. D. W. Lukens 

Alloxan diabetes. Am. J. M. Sc. 207: 550 

(1944). 

Rabbits were made diabetic by the intravenous 
administration of allox-an (200 mg. per kg. body 
weight). Ten animals which survived e.xhibited 
moderately severe diabetes fblood sugars ranged 
from 300 to 700 mg. per cent). Between IS and 70 
per cent of the calculated available dietary glu- 
cose was excreted in the urine; but the nitrogen 
excretion of the fasting diabetic rabbits was not 
significantly increased over that in the normal 
rabbit. The islands of Langerhans showed early 
widespread necrosis which progressed to atrophy. 
Although an elevated blood urea nitrogen was 
found at death in two rabbits, renal lesions (ob- 
served by others) were absent. — E.C.R., Jr. 

Lekman, j. 

Insulin resistance. The role of immunity in its 

production, dm. J. M. Sc. 207: 354-360 

(1944). 

The blood from six patients with insulin resist- 
ance was examined by one or more of the follow- 
ing tests: a) ring precipitin, b) passive transfer, 
and c) biologic antagonism and was found by one 
or more of these tests to contain insulin antibod- 
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ies. The author concludes that; 1) antibodies to 
insulin appear to be antihormonic, 2) insulin re- 
sistance is dependent upon the appearance and 
concentration in the bod)’’ of antibodies to insu- 
lin, 3) the return of nornral insulin sensitivit)’’ is 
dependent upon the disappearance of the im- 
mune response, 4) the repeated administration of 
insulin, rather than its omission, offers a means 
for overcoming insulin resistance, 5) antibodies 
to insulin simulate antibodies to other hormones 
by being hormone-specific rather than species- 
specific, and 6) since patients recovering from 
insulin resistance usuallj'- become severe diabetics 
requiring 50 to 60 units of insulin daily, it is sug- 
gested that this represents the level of complete 
diabetes. — E.C.R., Jr. 

Martin, H. E., D. G. Smonsen and N. H. 

Homann 

Time-activity curves of globin insulin with 

clinical applications. Am. J. M. Sc., 208: 

321-332(1944). 

From studies on 36 patients the authors make 
the following observations concerning globin in- 
sulin: 1) the duration of action (dose of 10 to SO 
units) varied with the dose and the severity of 
the diabetes, but in general was 14 to more than 
24 hours — average 18 to 19 hours; 2) the peak of 
activity occurred between the 6th and the 10th 
hours; 3) the activity began within one hour of 
injection but increased slowly for the first three 
to five hours; 4) the time-activity function for a 
given dose was intermediate between regular and 
protamine zinc insulins as to duration and to 
total carbohydrate-handling ability; 5) the most 
satisfactory control of the blood sugar level of 
14 patients receiving globin insulin (? in the 
morning) occurred when the patients were given 
a light breakfast, a mid-afternoon feeding, and in 
some instances a bedtime feeding; 6) globin in- 
sulin maintained fair to good control (except for 
occasional upsets) of the majorit)^ of 16 outpa- 
tients; 7) globin insulin has the following ad- 
vantages: a) it allows better control of patients 
who are having severe nocturnal reactions with 
protamine zinc insulin, b) it allows better con- 
trol of patients who are receiving before break- 
fast both regular and protamine zinc insulin (in- 
jected singly or combined), c) it has more car- 
bohydrate-handling ability than protamine, 
with an earlier peak of action, and d) it is a clear 
solution which obviates mixing; and 8) globin 
insulin has the following disadvantages: a) it has 


too low an hourly carbohydratc-handiin; 
to cover the diet in most severe (iiabc;! 
take over 50 units; b) it has loo short a <i; 
of effect to cover the nocturnal insulin r 
ment of severe diabetics, and c) in an oo' 
patient it causes burning when ink 
E.C.R., Jr. 

Miller, H. C., R. D. Johnson and S. H 

LACKER 

A comparison of newborn infants with 
roblastosis fetalis with those born to d 
mothers. J. Pediat. 24: 603-615 (IWl). 

The histories and clinical data of 20 i 
born to diabetic mothers at the New Have 
pital, the Boston Lying-in Hospital an 
New York Hospital are compared with tl 
36 infants with erythroblastosis fetalis stui 
the New Haven Hospital. The somati 
visceral changes are similar: an increased r 
blastemia, extensive extramedullary erj’lhr 
sis, an hypertrophy of the heart, liyperpl; 
the islands of Langerhans, adrenal enlarge 
edema, macrosomia, and a tendency to h 
rhage in all the tissues of the body. Two si 
differences between the two groups were f 
infants with erythroblastosis fetalis 00(11; 
have enemia and jaundice and the Ri> kj 
the mother’s blood is negative; whereas, if 
born to diabetic mothers rarely have anett 
jaundice and the distribution of the Rh fac 
their mothers is similar to that in the pnp“ 
at large. The relationship of the Rh facton 
mother to the similarities and differences in 
two groups of infants is discussed.—fiT’ 

Oppenheimer, M. j,, and F. C. 

The intralobular pancreatic circulation. 

IroeuleroJogy 3: 218-226 (1944). 

Casts of the circulation of the 
dogs, cats, rabbits, guinea-pigs am 
were made by intra-arterial jV, l-jr 
prene or neoprene mixtures 
ing with alcohol arid the digestion aie. j . 
lar tissue with hydrochloric aci - f,. 

bed was so great that the cast of t , , 
thus obtained resembled the intae 
closely w'hen seen macroscopica 1' . j.;' 
anastomoses were noted between .y,.* 

oles and also between recipient cap ■ 
thus insuring “adequate circulation 
varydng circumstances.” p'-' 

ably in size and were placed cn n , 
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ial side of the circulation. Blood may reach the 
cini directly or by way of the islet tissue, as dis- 
jctions beginning at the interlobular arteries 
nd ending at the intralobular capillaries have 
lown — T.H.McG. 

PARATPIYROID 

OBURN, D. E. 

Severe osteitis fibrosa cystica with parathyroid 
-tumor; report of case of 15 years’ duration. 
,Am. J. Surg. 66: 252-258 (1944). 

A severe case of generalized osteitis fibrosa 
'stica due to parathyroid adenoma is reported, 
'C tumor being located in the superior medias- 
aum. The case is remarkable in that the pa- 
-int’s symptoms date back over a period of 
arly sixteen years during which time she sut- 
ured no less than four fractures and one opera- 
jn for kidney stones. The skeletal involvement 
IS extensive and included both patellas, a site 
.xich has not been previously reported. Her 
.'Stoperative convalescence was marked by a 
picture of the right femur, suggesting that in 
e postoperative care of these patients precau- 
.inary splinting might be applied to bones of 
e extremities which are extensively involved 
til some degree of recalcification has occurred. 
AvOwr's Summary, 

THYROID 

lAsr, I. 

- Thyroid disease in youngsters under age six- 
'teen; comments on a series of 1,200 cases. 

■ Arch. Pediat. 61: 300-310 (1944). 

During a period of 33 years, the author has 
(“served a series of nearly 17,000 cases of thy- 
.d disease, of which approximately 1200 (7%) 
1 eurred in children under age sixteen. The author 
res a general account of the disease in children 
I'O concludes; 1) The disease (with and without 
'her) differs from that in adults; treatment also 
'■ ets since surgery is rarely required. 2) Dif- 
, ential diagnosis of thyroid disease in children 
not easy since many' conditions to be exeluded 
I S' paroxysmal tachycardia, anemia, anxiety 
'1 urosis, undernutrition, primary heart disease, 
)■ Mea, intestinal parasites) alter the basal meta- 
' , note, and since congenital defects (cysts or 
''!?'’'®1'9 s”) may be present. 3) Hypothyroidism 
" ,"yP97thyroidism are not necessarily associ- 
' 1 softer, and vice versa. 4) The etiologi- 
, actors in simple sporadic goiter in children 


are heredity, faulty dietetic and hygienic habits, 
local or general infections, and a singular incapac- 
ity of the thyroid to meet the requirements of 
growth and development. 5) Once discoverable 
etiological factors are eliminated, the specific 
medicament of hypothyroidism and sporadic sim- 
ple goiter in children is not iodine but thyroid 
substance. 6) The hyperthyroidism of e.xophthal- 
mic goiter (Graves’ disease) is not due to goiter 
but to a constitutional neuroendocrine dysfunc- 
tion in which the thyroid gland is not etiologi- 
cally, but sequentially implicated. The etiologi- 
cal factor in the average case appears to be a 
congenital predisposition (Graves’ constitution) 
upon which is superimposed an exciting cause in 
the form of a psychic trauma, an infection, con- 
tinued tension or overwork. 7) Since exophthal- 
mic goiter is a psychosomatic syndrome, psycho- 
therapy is a major factor in treatment within a 
broad regime of patiently applied therapy. — 
E.C.R., Jr. 

Bruch, H., and D. J. McCune 

Mental development of congenitally hypothy- 
roid children; its relationship to physical de- 
velopment and adequacy of treatment. Am. 

J. Dis. Child. 67: 205-224 (1944). 

The authors have examined the effect of ade- 
quate treatment with thyroid hormone as judged 
by physical progress on the mental development 
of congenitally hypothyroid children. Their 
evaluation is based on a review of the lierature 
and on longitudinal studies of 23 children (7 
boys and 16 girls) who attended the Vanderbilt 
Pediatric Clinic of the New York Babies Hospi- 
tal. These children were selected on the basis 
of: a) adequate data for appraisal, b) unequivocal 
diagnosis based on physical response to thyroid 
hormone treatment and its withdraw'al. Deter- 
minations of skeletal height, bone age, serum 
cholesterol and urine creatine were found to be 
of value in making the diagnosis. Retardation 
of bone age of more than six months was pres- 
ent in only five cases at the time their mental 
status xvas determined. Thirteen children were 
under one year of age, the youngest was three 
months of age, four children were between 
one and three years of age, and six were 
more than three when therapy was started. 
Mental development of these patients was evalu- 
ated by psycliometric testing at intervals. Two 
patterns of progress were observed: 1) develop- 
ment following closely the lines of expected 
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progress; and 2) arrest of development at a low 
level. Physical development, particular!}’’ skele- 
tal maturity, was related to the age at the be- 
ginning of and the adequacy of treatment; men- 
tal development, on the contrar}’, progressed 
more or less independently of treatment and 
tended to become arrested in children of low in- 
telligence. Si.K cases are presented in detail. The 
authors conclude: 1) although there is a distinct 
relation between early, adequate treatment and 
subsequent physical development, a comparable 
relation is absent, or at most highly imperfect, 
with respect to mental attainment; 2) the intel- 
lectual inferiority presented by many congeni- 
tally hypothyroid children is not in all cases due 
to lack of thyroid hormone, but in some instances 
at least is due to a concomitant defect in cere- 
bral development which cannot be modified by 
glandular treatment; 3) in other cases, however, 
retarded growth of the brain may be due to post- 
natal lack of thyroid, and hence early diagnosis 
and treatment is important; 4) the functional de- 
velopment of congenital))’’ h 3 ’pothyroid children 
before treatment supplies an inde.x of their capac- 
ity for future mental development, since those 
with the capacity for good intellectual develop- 
ment are much less retarded than those whose 
subsequent progress will be poor; 5) the prognosis 
for intellectual development must be guarded in 
advance of therapeutic trial; and 6) too vigorous 
use of thyroid therapy can have distinctly un- 
desirable consequences, since deterioration of 
performance quantitatively measurable by psy- 
chometric tests and serious disorders of behavior 
may occur when excessive amounts are admin- 
istered. — E.C.R., Jr. 

Chesliy, L. C, 

Observations on the absorption, apparent vol- 
ume of distribution and excretion of thiourea. 

/. Clin. Im'csligalion 23: 856-858 (1944). 

In suitable normal subjects, the blood, urine, 
stools, and milk were analyzed for their content 
of thiourea at periodic intervals following a test 
dose of 1000 mg. of thiourea. Urea and thiourea 
clearances were simultaneously performed. From 
these data, attempt was unsuccessfully made to 
estimate the total body water. In the course of 
the experiments it was found that the renal clear- 
ance of thiourea is veiy’ close to that of urea; 
that thiourea enters the cerebrospinal fluid, 
probably slowly; that the concentration of thio- 
urea in serum and in breast milk is nearly the 


\ 


same; that when single doses of l('(Ki 
thiourea are given by mouth, about 25 p 
cannot be recovered; and that none oi\ 
gested thiourea appears in the fcccs withii 
days following its administration.- T // 


Chu, J. P. 


The influence of thyroid on prc:;iinnn 
parturition in the rabbit. /. /Jki/y 
4 (2): 109-114 (1945). 


Unlike Krichesky (1939) the amlior 
that the thyroid gland is necessary for r.i 
gestation in the rabbit. If thyroidectonn 
performed at an early stage of pregnane 
sorption and abortion of the embryos occi 
while if the operation was performed at ; 
stage of pregnancy stillborn young ven 
livered. When pregnancy was induced in 
roidectomized rabbits the embryos were t 
resorbei or aborted or prolongation of gest; 
resulted owing to retention of fetuses. The 
born fetuses of thyroidectomized animals 
usually dead. Thyroidectomized rabbits 
with desiccated thyroid following the oitcr,’ 
gave normal viable litters in two out of 
cases. Superfecundation was successfully 
duced in thyroidectomized rabbits by injn 
pituitary gonadotrophin immediately f 
coitus. The large number of embryos thus 
duced was usually resorbed. Resorption o 
be prevented by administration of dcdcc; 
thyroid started immediately after mating 


author concludes that the thyroid hormtv 
essential in maintaining the vitality of th? 
bryos. The prolongation of pregnancy i' 
sumed to be due to over-production of 
in the absence of the thyroid. This is t 
to be due to an increase in the productions^ 
licle stimulating hormones of the 
gland. — L.T.S. 


Dalton, A. J., H. P. Morris ant C. S 

Changes in the organs of female ( 

receiving thiourea. /. 

451-454 (1945). ^ . 

Thiourea was added to the . 

cm mice when they were 11 J 

The animals w’ere maintained on t i 
until they developed spontaneous 
cancer, when they were killed anc 
uteri, adrenals, and thyroids stu'. 
logically. The thyroids showed 
hyperplasia, red blood cells v.erc o 
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heir follicles, and a granular, greenish yellow 
ligment appeared in the cytoplasm in the distal 
lortion of the follicular cells. No changes were 
een in the uteri, but a general degeneration of 
he follicles and ova was noted in the ovaries, 
nd there was a decrease in the osmiophilic 
material of the adrenal cortices . — Courtesy 
'ancer Research. 

}\BRiLovc, J. L., M. J. Kert andL. J. Sofflr 

The use of thiouracil in the treatment of pa- 
tients with hyperthyroidism. Attn. Int. Med. 
iJ: 537-558 (1945). 

Thiouracil was employed in the treatment 
f51 patients with hyperthyroidism and in three 
atientswith non-toxic goiter. During the first 
3ur to six weeks of treatment the patients were 
ospitalized and given thiouracil in a dosage of 
.4 to 1.0 gm. After discharge, the dosage of 
liouracil was reduced to 0.1 or 0.2 gm. daily 
nd the patients followed in the outpatient de- 
artment. Thiouracil was continued for a vari- 
hle length of time, the longest period of con- 
nuous treatment being ten months. Thirty- 
iree of the patients with hyperthyroidism (29 
ises of primary hyperthyroidism and four of re- 
urrent hyperthyroidism) were treated success- 
dly with thiouracil. Three patients with hyper- 
lyroidism were successfully prepared for op- 
'ation with thiouracil. Four patients were 
assified as showing lack of response to thi- 
■Jracil. Three of these patients received the 
rug for no more than 30 days; in the fourth, 
re dosage of thiouracil had to be sharply 
Jduced because of leukopenia after an initially 
ivorable response, and the B.M.R. rose again, 
hese patients were operated upon successfully 
ter preparation with iodine. Severe toxic reac- 
ons forced the discontinuance of thiouracil 
lerapy in 11 cases. Thirty-one per cent of the 
clients developed some toxic manifestation, 
unjunctivitis was observed in 5 cases; edema, 
) drug fever, 4; leukopenia, 1; and agranulocy- 
6. One case of agranulocytosis was fatal, 
rrer and kidney function tests remained nor- 
’^/^roughout the course of treatment. In the 
, . ors opinion, the indications for the use of 
Jiouracil therapy are: (1) Preparation of io- 
, |ue-fast patients for surgery; (2) Treatment 
individuals with hyperthyroidism, in whom 
r ^me reason surgery is deemed hazardous; 

of cases of recurrent hyperthy- 
1 ism who have been operated upon twice or 

f 


Lahey, F. H., E C. Bartels, S. Warren and 
W. A. Meissner 

Thiouracil — its use in the preoperativc treat- 
ment of severe hyperthyroidism. Siirg., 
Gynec. and Obsl. SI - 425-439 (1945). 

Clinical observations on 190 severely hyper- 
thyroid patients prepared for operation with 
thiouracil are reported. It was found that ap- 
pro.ximatcly one day of treatment with 0.6 gm. 
of thiouracil was required for each percentage of 
elevation in the basal metabolic rate. Patients 
treated previously with iodine required a 
slightly longer period of treatment to return the 
metabolic rate to normal. Patients whose hy- 
perthyroidism was of no more than two to three 
months’ duration responded more quickly to 
treatment than did those whose disease had been 
present for a longer time. In the earlier patients 
prepared for operation with thiouracil alone, a 
troublesome surgical complication was encoun- 
tered. The thyroid gland proved to be extremely 
friable, rendering hemostasis so difficult that 
it was sometimes impossible to do a sufficiently 
radical thyroidectomy. This difficulty was over- 
come by administering iodine during the three 
week period immediately before operation. For 
two weeks iodine and thiouracil were adminis- 
tered simultaneously and during the final week 
iodine alone was given. In patients adequately 
treated with thiouracil the pulse and blood 
pressure remained constant during operation, 
and postoperative reactions did not occur. 
Toxic reactions developed in 11% of the pa- 
tients. These consisted of: granulocytopenia, 9 
patients; fever, 7; skin eruption,4; scleredema, 
2; and swelling of the salivary glands, 1. Four 
of the patients with granulocytopenia devel- 
oped agranulocytic angina and one patient died. 
Seventy-seven glands resected from this group 
of patients were subjected to pathological 
study. It was not possible to distinguish a thi- 
ouracil-treated specimen from a hyperplastic 
gland which had no previous thiouracil therapy. 
When iodine was used in conjunction with thi- 
ouracil the majority of specimens showed his- 
tologic evidence of involution. — J.M. 

Pdppel, 1. D., H. T. Gross, E. K. McCormick 
and E. Herdle 

The rationale of calcium, phosphorus and 
vitamin D therapy in clinical hyperthyroid- 
ism. Surg,, Gynec. and Obsl. 8: 243-265 
(1945). 
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Besides an extensive review of the pertinent 
clinical and experimental literature, the authors 
present studies on the effects of calcium, phos- 
phorus and vitamin D therapy on the calcium 
balance of 11 patients suffering from hyper- 
thyroidism. An average loss of 459 milligrams 
of calcium per day occurred in these patients 
maintained on a low calcium intake (averaging 
474 mgm. per day over a period of 90 days). A 
positive calcium balance averaging 352 mgm. 
per day was achieved in the patients given an 
adequate intake of calcium from various 
sources (averaging 2410 mgm. per day over a 
period of 81 days). Retention occurred whether 
the calcium w'as fed or given parenterally. Simi- 
lar changes occurred in the phosphorus bal- 
ance. Calcium gluconate, calcium lactate with 
drisdol, intravenous calcium chloride, and dical- 
cium phosphate with viosterol were adminis- 


tered to groups of patients as supplcmcr' 
the high calcium and high phosphorus ,j 
All proved effective in maintaining relent! 
calcium and phosphorus, hut dicalcium p 
phate with viosterol promoted 200 10 
greater retention than did any of the n 
forms. The ordinarj’- hyperthyroid patient 
quires about two grams of calcium per dv 
maintain positive calcium balance. This i 
least twice the optimal calcium requirement 
normal adults. Three grams daily is a more: 
quate amount to restore depleted calci 
Phosphorus requirements are similarly 
creased. The authors have been impressed 
the smooth postoperative course and abserx 
thyroid storms exhibited by their patients i 
have received adequate calcium, phosphf 
and vitamin D in addition to the older pre 
erative regimen. — J.M. 
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factor in sterility, 194 
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periodic mastalgia, therapy with estrogens, 
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therapy with prolactin, 132* 
influence on incidence of epileptic attack, 195 
relationship to endometrial hyperplasia, 99* 
Mental development in hypothyroid children, 
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Metabolism 
balance, data on, 367* 
basal rate, in pregnancy, 115 
calcium, 367* 

effect of testosterone propionate on losses 
incident to inadequate dietary intake, 
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Milk, bovine, composition, following subcu- 
taneous implantation of oestrogens, 240 
Momordica charantia L., effect in diabetes mel- 
litus, 324 

Mucus, cervical, variations correlated with 
basal temperature, 116 

■RjjJeuropathy, diabetic, 92* 

Nitrogen 

see also metabolism 
balance, in thyrotoxicosis, 161 
metabolism, 367* 

j^besity, 159 

Oestrogen, see also Estrogen 
Organ weights, nomogram for, 239 
Ovary 

excision, in pregnancy, 60 
follicle, development and degeneration of as 
observed by intravital staining, 289 
function, changes in artificial vaginal mucosa, 
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cystic, surgical therapy, 157 
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Ovum, development and degeneration of, a: 
observed by intravital staining, 289 
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tetany treated with massive doses of Vitamin 
D, 361 

irathyropituitary syndrome, 160 
ivatrine, essential dysmenorrhea, its treat- 
ment with, 357 

micillin, in treatment of infections in diabetes, 
199 

leochromocytoma, case report, 396* 
losphatase, acid, in carcinoma of prostate, 
116, 159 

losphorus, metabolism of, 367* 
gmentation, endocrine origin of, 138* 
tuitary body 

acromegaly, xanthoma diabeticorum, 193 
adenoma, coincidental with adenomas of 
islet-cells and parathyroid glands, 232* 
adrenotrophic hormone, 117 
anterior, 117 

cachexia, therapy with corticotropic hor- 
mone, 195 

Cushing’s syndrome, pathogenesis of, 241 
cytology 

response with low intake of iodine, 116 
effect of adrenotropic hormone, 177 
hj-perplasia, 42* 
dysfunction, 160 
gonadotrophins 

titres in urine of eunuchs, 203* 
hypopituitarism 

associated with epilepsy, 119* 
following head injury, 119* 
insulotropic principle, 247* 
necrosis, in obstetrical shock associated with 
cortical necrosis of kidney’, 243 
preparations 

insulotropic principle, 247* 
posterior pituitary, comparative action of 
in the third and fourth stages of labor, 
356 

therapy in pituitary cachexia, 195 
Simmonds’ disease 
therapy, 239 

with methyl testosterone linguets, 363* 
isma proteins, electropjioretic analysis in 
nyperthyroidism and hypothyroidism, 244 
actice of medicine, 57 
cgnancy, see also Labor 
Addison’s disease and, 242 
“jabetes mellitus and, 59, 197 
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hyperthyroidism and, 161 
influence of thyroid on, 438 
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effect of dihydrotachysterol on, 356 
vaginal cornification phases in, 34* 
Pregnandiol, see also Steroids 
test, value of in pregnancy, 407* 
Pregneninolone, therapy, in functional dys- 
menorrhea, 357 

Progesterone, absorption of pellets 38* 
Prolactin in treatment of menstrual disorders,* 
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Propylene glycol, menstruum for the adminis- 
tration of steroid hormones, 241 
Prostate gland 
carcinoma 

relation to serum acid phosphatase, 116 
therapy 

with androgens, 157 
with stilbestrol, 159 
Pruritus 
senile 

therapy with testosterone propionate, 412* 
vulvae, postmenopausal, 355 
Psychodynamic aspects of functional dysmenor- 
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R ectum, stricture of, due to lymphogranu- 
loma venereum, treated with estrogen, 
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Relaxin 

content in blood serum, 113 
formation of, 59, 112 

Retina, changes associated with diabetes and 
with hypertension, 289 

Rh factor, relationship in infant to mother, 436 

S emen, staining of 286* 

Sex 

disorders 

precocity, 184* 

with virilism and adrenal cortical tu- 
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psychology, of human hermaphrodites, 239 

relations, 57 
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Shock, produced by epinephrine, effect on body 
temperature and water content, 237 
Sickling trait and eunuchoid habitus, 110* 
Simmonds’ disease, see also Pituitary body 
post-traumatic 

therapy with methyl testosterone linguets, 
363* 

therapy and case report, 239 
Skin, relation of endocrine glands to, 326 
Sperm 

chronic hemospermia, origin and treatment 
with estrogen, 266* 

Sterility, 56 

endocrine factors in, 194 
female, 241 
male, 60 

management of, 194 

membranous dysmenorrhea as a factor in, 194 
relationship of glycogen to problems of and 
to ovular life, 241 

Standards, normal, in the treatment of young 
persons with diabetes, 290 
Steroid hormones, see also Estrogen, Pregne- 
ninolone, Progesterone and Testosterone 
analysis of human urines for, 291* 
l7-ketosteroids, assay of, 60, 156 
estimation of, 156 
in virile women, 356 

propylene glycol, menstruum for administra- 
tion of, 241 

methylated, creatinuria due to, 243 
tuberculous infection, enhanced in guinea pig 
by, 337* 

Stilbestrol,' see also Diethylstilbestrol 
influence on lactation, 239 
therapy 

in advanced breast cancer, 194 
in carcinoma of prostate, 159 
in gonococcal vulvovaginitis, 356 
Struma ovarii, clinical significance of, 112 
Sugar, tolerance, effect of prolonged physical 
inactivity on, 238 

Sulfonamide, treatment of gonococcal vulvo- 
vaginitis, 356 

f^emperature, basal, relationship to cyclic 
variations in quantity of cervical mucus, 
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Terminology, 56 
Testis 

atrophy, in case of gynecomastia, 113 
Leydig-cell 
failure of, 1* 
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antithyroid agents 
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tetramethylthiourea and diethylthiourea, 
210 * 

therapy, 245, 360 

thiobarbital in the treatment of Graves’ 
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thiouracil derivatives of greater activity, 
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Uterus 

endometriosis, therapy with testosterone pro- 
pionate, 114 

endometrium, hyperplasis, 99* 
functional bleeding 

therapy with ovarian hormone, 60 
intermittent contractions of in the process of 
labor, 288 

metrotrophic action of testosterone, 356 
spasmolysant action of magnesium ions on 
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thetic estrogen, 60 
mucosa, artificial, 157 
Vaginal smear 
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Unlike ordinary thyroid, Proloid is chemically separated from unwanted 
ammal substances. Its lack of odor is the simplest demonstration of this 
ditterence between Proloid and ordinary desiccated thyroid. Proloid is a 

•9 y pvnfied thyroid performing the function of thyroid medication in 
a more predictable manner. 


Why a Metabolic Test? The usual (chemical) method of assaying thyroid 
does not always assure a product of constant metabolic potency.^-" There- 
tore, a b/ologrcal assay is used to standardize the metabolic activity of 
Proloid. The U.S.P, method is also used. 


D wherever thyroid is indicated, in the same dosagi 

as U.b.P. In J4, scored 1 and scored 5 grain tablets. 

1 Harrington, C R: "The Thyroid Gland," Oxford, 1933, p 
-Meyer, A. E , and Wertz, A.- Endocrinology 24 806, 


PROLOID 


141 


the improved thyroid 


The Waltine Company new yokk ji 











■ y. ?4t sjfe v 






lin the male climacteric 

Wlinical studies have repealedly con- ' 

® Termed that the male climacteric is “a definite clinical entity, 
i4^!' X “fd onco the diagnosis is accurately established, the specific 
treatment with . . . testosterone yields, in most cases, aston- 
ishing results.”! Neo-Homhrcol is preferred by many physi 


iL trcacnicni sviiii , , , resiosicrone yjcius, must uascs, asion- 

ishing results.”! Neo-Homhrcol is preferred by many physi- ' 

\ ■ cians for the treatment of the male climacteric, for it is the .' 

„ ' Rochc-Organon brand of testosterone propionate which is f ' • • 

K '-v ‘?S e' “effective in relieving the symptoms and in the production of , 


l.'y. - 

’-.V 

-'i'; ■ 

p',' 




a sense of well-being in tlic patients.”^ Neo-Hombrcol ampuls, 1 

5, 10, and 25 mg, arc available in boxes of 3, 6, and 50. For oral :J 

V \ 

androgen therapy, Neo-Hombrcol (M) tablets, the Roche- ^ 
Organon brand of methyl testosterone, arc available in boxes 
of 15, 30, and 100 tablets, 10 rag each. 
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THERAPY WITH AQUEOUS SUSPENSIONS 
OF TESTOSTERONE 

E L SEVRINGHAUS, M D,' and STELLA SIKKEMA, AI D 
From the Department of Afetliane, Uinierstty of I! tsconsin Madison 

T reatment of hypogon.idism m males has been canied out Mith 
testosterone propionate and Mith methyl testosterone The puie 
bteioid, testosterone, has been used also in pellet foim by implantation 
Recently aqueous suspensions of estrogenic steioids ha\e been employed 
in treating women in the climaotciic A tiial of a similar suspension of puie 
testosteione was undei taken The preparation used contained 20 mg 
testosterone in 1 co , and uas fuinished in sealed glass ampoules" Piior 
to removal into the syringe foi intramuscular injection the content of the 
ampoule Mas agitated vigorously by hand to assure a uniform suspension 
No pain Mas expeiienced by the patients, and no local leactions Meie ob- 
served Patients learned Mith ease to make their own injections The le- 
3ults are illustrated herein by reports of a senes of five men mIio Mere 
treated for hypogonadism due either to a delayed development oi to the 
ohmactenc 

Case I, D F Gen Hosp No t 26 i 02 aged IS was referred because of dehjed 
adolescent development iihich had led to his rejection bj the Selectiie Service Board 
He had been unstable in school and unable to hold emploj ment He shoii ed no del elop 
nienfc of facial, axillary or pubic hair, and the genitalia iiere preadolescent in size and 
bpe His actions iiere spoken of as juvenile or feminine Height iias 102 cm Height 
kg blood pressure, 96/70 mm Hg Physical examination otherivise Mas iiithin nor 
eial limits Basal metabolic rate was plus 24 per cent, serum cholesterol ISS mg per 

Recened for Publication, April 2, 1946 
’ Present address Hoffman, Lalloche, Inc , Nutley, N J 
Grateful acknoMledgment for a supply of testosterone suspension is made to Mi 
R E Sprague of thP Glidden Co , and Dr C Neilsen of the Abbott Laboratories 


415 



416 


E. L. SEVRINGHAUS AND STELLA SIKKEMA 


Volume 6 


100 cc. X-raj's showed the femoral epiphyses iiniinited; bone age was estimated at 14^ 
years. The sella turcica was slightly small. No gonadotrophic hormone could be fouiul 
in two. twelve hour, night urine specimens. 

The patient was treated with anterior pituitary growth promoting extract^ hypoder- 
mically in doses of 1 cc. daily for four months without showing a definite increment of 
growth. When re-examined one year later his height was 165 cm.; weight, 54 kg., and 
there was no other important change in either history or physical examination. He was 
treated next with equine gonadotrophic hormone,^ receiving 70 doses of ten units in each 
dose on alternate daj'^s, without obvious result. Subsequently he was treated with an- 
terior pituitary gonadotrophic hormone,® receiving 25 Hisaw-Fevold units daily for 100 
doses. No obvious benefit occurred. 

Following this the therapy was changed to, an aqueous suspension of testosterone,* 
in doses of 20 mg. twice weekly for nine weeks. He developed a more mature attitude and 
a more definite interest toward girls. He secured and held steady employment, and on 
reexamination three months after stopping therapjq the penis had enlarged somewhat, 
the prostate was firm and palpable, a slow growth of hair had shown itself on his face 
and pubic areas, and he reported an increased frequency of erections. Throughout the 
entire period of treatment there had been a very gradual deepening of the register of the 
voice which had become typically adult at the last examination. 

Case 2, H.T., Wis. Gen. Hosp. A^o. 1177S6, was referred at the age of 53 because of 
fatigue which interfered seriously with his work as a veterinary. He had epigastric dis- 
comfort, bloating, and felt the need for eating between meals because of his fatigue and 
weakness. He complained also of dyspnea, paresthesias, a marked reduction in libido, 
and of premature ejaculations. Glycosuria had been found but w'as demonstrated to be 
an emotional hyperglycemia and glycosuria, with normal sugar tolerance test. Test of 
renal capacity for excreting potassium and retaining sodium definitely eliminated adrenal 
insufficiency. Physical examination was remarkable only in showing 8 soft left testicle 
with scarred left epidydimus. Blood pressure was 106/74 mm. Hg.; wmight, 75 kg. 

He was treated ■with testosterone propionate in oil, 25 mg. intramuscularly, at inter- 
vals of three times Aveekljq decreasing gradually to once ■wmekly, with very distinct bene- 
fit. A change was made to the use of testosterone ointment, 25 mg. being introduced b} 
inunction once weekly. The results were not satisfactory. Therapy was changed to met } 
testosterone, 10 mg. orally daily, and did not feel satisfied with the results. He returne 
to the use of testosterone propionate 25 mg. every three days and was well satisfied or 
n any months. Subsequently therapy was changed to aqueous suspension of testosterone, 
20 mg. being injected intramuscularly once weekly. After a j'^ear on this loutine he c 
ported that he felt entirely comfortable so long as he took his medication. 
longer than one week were definitely associated with return of his previous symp ^ 
Blood pressure was 120/70 mm. Hg., and his Aveight had gone up during the program^^^ 
aqueous testosterone from 75 kg. to S3 kg. while he continued Avith his usual A'cterina . 
work. 

Case 3, L. W.F., Wis. Gen. Hosp. No. 233662, Avas referred at the age of 46 
weakness, vertigo, decreased libido, marked morbid melanchob’' with frequen aa 


® Phykentrone, (Squibb). 
A Gonadogen, (Upjohn). 

A Gonatrope, (Straub). 

'' (Abbott). 
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for jibout four yeurs, irntabilitj", and hot flashes. He had a tendency to worry that he 
nas becoming insane, and complained of subjective inadequacy to continue witJi liis 
employment. Past medical history included a thoracotomj' for empyema with good re- 
sults. Physical examination showed weiglit, 60 kg.; blood pressure, 104/76 mm. Hg,; 
and he had a low grade chronic prostatitis. 

Assay of 12 hour, night, urine specimens for gonadotrophic hormone showed no defi- 
nite increase compared wth normal levels, i.e,, he did not present the hormonal change 
characteristic of the climacteric. 

He was treated with prostatic massage and chemotherapy and was given aqueous 
suspension of testosterone, 20 mg. daily for five doses, and then the same dose twice 
weekly. Marked subjective improvement occurred although the relief from the prostatitis 
was only gradual. By his own criteria he found that injections were necessary at intervals 
of not more than four daj's. When the interval became five days or longer there was a 
return of all the previous syini)toms. Blood pressure was 116/88 mm. Hg. Weight rose, 
uathout attempt at dietary change, to 73 kg., and he wn.s able to return to steady employ- 
ment. Therapy was changed to the use of methyl testosterone, 10 mg. daily orally, and 
subjective benefits were maintained. 

Case 4, E.K., Wis. Gen. Hosp. No. 242671, was seen at the age of 51, complaining of 
fatigue, weakness, hot flashes, sweating, dyspnea on e.xertion, nervousness, parestliesias, 
headaches, and a sense of epigastric fulness and constipation. With a height of 187 cm., 
his weight of 90 kg. represented a moderate obesity of long standing. Physical examina- 
tion showed slight sclerosis of retinal vessels, a soft systolic murnnir at the apex, a blood 
pressure of lOS/70 mni. Hg., and no other significant abnormal findings. The patient 
complained of distinct decrease of libido within the past year. Laboratory findings were 
within normal limits. He was treated with aqueous suspension of testosterone, 20 mg. 
twice w’eckly for two weeks and thereafter once weekly. No dietary limitations were at- 
tempted. He gained 6 kg. and at the end of two months reported he was markedly im- 
proved so "far as all his complaints were concerned. He was provided with sufficient 
material to continue treatment at 10 day intervals for three months. 

He did not return until seven months later by which time he had discontinued therapy 
and his p^e^^ous symptoms had returned. Because of his complaint of dyspnea on exer- 
tion attention was directed chiefly to his heart by the physician who examined him. 
Electrocardiogram at this time (not previously taken) was reported as indicative of ad- 
vanced myocardial degeneration probably on a coronary sclerotic basis, with auricular 
and nodal premature contractions. He had no physical signs of congestive failure. We did 
not learn of his return to the hospital. He was not given further testosterone but was 
advised to reduce weight and to use aminophyllin 200 mg. four times daily. 

Case 5, H. K., Wis, Gen. Hosp. No. 129438, was seen at the age of 63 complaining of 
fatigue, polyphagia, polydypsia, polyuria, nocturia, loss of 6.5 kg. in one month, drowsi- 
ness, somnolence and occasional cramps in the calves. There had been mild vertigo for 
a year, slight dyspnea and cardiac consciousness after exercise. Physical examination 
was not remarkable except as follows: blood pressure was 140/70 inra. Hg.; liver w'as dis- 
tinctly enlarged with the border at about the level of the umbilicus; the spleen was en- 
larged to about five cm. below the costal border and slightly tender. The skin was dry. 
With glycosuria and the blood sugar of 350 mg. per cent, a diagnosis of diabetes mellitus 
Was obvious. Treatment was carried out with a weighed diet, supplemented with pro- 
tamine insulin. Distinct clinical improvement followed. 

During subsequent months he developed insomnia and had a rather poor endurance 
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for muscular exercise to which he had been accustomed. He noticed paresthesias in the 
legs, hot flashes, choking sensations, occasional palpitation, a morbid tendencj’- to feel 
discouraged and to lack enthusiasm for his usual occupations or for friendl}' contacts. 
Libido had disappeared. Physical examination showed regression of the hepatomegaly 
and splenomegaly toward normal limits. Rectal examination showed slight hemorrhoidal 
dilatation and the prostate was tender but not enlarged. 

Eight months after beginning therapy for diabetes and at the time when the diabetes 
was under strictly good control therapy with methyl testosterone, 10 mg. daily orally 
was started. An increase to twice daily caused occasional erections, some improvement in 
muscular endurance but no improvement in mental symptoms. An increase to 30 mg. 
daily caused further distinct improvement without libido, however. After four months 
therapy was changed to aqueous testosterone, 20 mg. dailj'’ intramuscularly. He found 
prompt and lasting benefit from this therapy, deciding at first on an interval of from 
five to seven days between injections. He was more comfortable than on oral methyl 
testosterone. Libido was not significantly increased, erections were not bothersome, and 
he was essentially free from symptoms. This therapy was continued for 12 months with 
the interval usually four days between injections. On longer intervals the prewous symp- 
toms began to return after the fifth dajo With such therapy this blood pressure varied 
from a maximum of 160/86 mm. Hg. to minimum of 145/90 mm. Hg., and was 150/90 
mm. Hg. when he was two weeks without therapJ^ No essential change occurred in the 
management of the diabetes under hormone therapy. 

DISCUSSION 

Case 1 shoAVs typical refractory testes which respond poorly to gonado- 
trophic therapy, and in this situation substitution with testosterone 
offers the only prospect at present of clinical benefit, granting that there 
is no probability of estabhshing fertility. It is known that testosterone 
propionate or methyl testosterone will induce a growth of the penis and the 
accessory organs, as well as the development of the secondary sex charac- 
teristics. The same goal can be achieved by use of aqueous suspension of 
testosterone crystals. The dose and the interval between injections most 
be determined by observation of the rate of progress in any case, as with 
other preparations. 

Cases B to 6 are clinically typical of the climacteric syndrome in males. 
Comparisons of aqueous testosterone with the other methods of treatment 
are possible in Cases B and S. The benefits are equally good Avith either the 
aqueous suspension or the oil solution of the propionate. The time interva 
from one injection until the subjective need for another AAms about tie 
same with either preparation, viz.; one week in Case B and from fom 
five days in Case S. It has been possible to proAude relief from the men a 
and autonomic symptoms without adAmncing the dose to a level aa' g 
causes frequent erections or distinct increase in libido. These results ai ^ 
followed use of larger doses in other patients we have treated Avith tes o 
terone propionate. . , ^ 

In Case 3 the lack of gonadotrophic hormone increase in the tAVO, mg ' 
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urine samples examined raises a question of the truly climacteric nature 
of the syndrome. Although we agree with the experience reported by Heller 
and Myers (1) that gonadotrophic hormone excretion is regularly increased 
in the climacteric, we can suggest merely that this patient had the symp- 
toms and responses characteristic of the male climacteric. The occurrence 
of a chronic prostatitis in the climacteric is frequent enough so that we con- 
sider it a sequel to reduced testicular stimulation of the prostate rather 
than a cause of the symptoms. 

In Case 4 we regret the inability to continue the observations, but hope 
that after a trial of vasodilator therapy it may be possible to undertake a 
second course of festo.sterone to decide whether the response is again as 
good as before. It is well known that testosterone has provided subjective 
relief for men with anginoid pains. The effects hai'C been thought due to 
coronary dilatation and improved myocardial status. 

SUMMARY 

An aqueous .suspension of testosterone crystals injected intramuscularly 
in doses of 20 mg. provides a s.atisfactory replacement therapy in male 
hypogonadism. The apparent period of effective supply of testosterone 
from each injection is from four to seven days. 

REIERENCE 

1. Heller, C. G. and G. B, Myers. Tlie male climactciic: its pliy.siology, symptoma- 
tology, diagnosis and treatment. J, Clin. Inrcstigalion. 21: 622 (1942). 




DIETHYLSTILBESTROL IN AQUEOUS 
SUSPENSION 
S. C. FREED, M.D. 

From Defarlment of Medicine, Mi. Zion Hospital, San Francisco, California 

A LARGE proportion of the preparations of sex hormones, both male 
and female, which are intended to be administered parenterally are 
dissolved in vegetable oil. YTiile therapy with these preparations is both 
practical and satisfactory, there is a disadvantage to their administration 
in the fact that due to the oil vehicle there is a significant incidence of 
allergic or irritating action at the site of injection. These local reactions 
are not infrequent, and depend upon the type of vegetable oil used as a 
vehicle. The oils customarily used are derived from sesame, peanut or corn, 
and the incidence of reactions due to some of these oils may amount to 20 
per cent. Sesame oil seems to be the least allergenic. Induration, itching, 
bleb formation and swelling of the neighboring tissues may be slight after 
the first or second injection, but they may become increasingly severe and 
may cause significant disability and pain for relatively long periods of time. 
Occasionally a patient will respond to the first injection with a severe reac- 
tion, Sevringhaus has pointed out repeatedly the need for a medium other 
than oil. 

We have already reported our employing injections of estrone crystals 
suspended in aqueous medium in order to obtain freedom from allergic 
reactions (1). This preparation, now available commercially, has proven 
satisfactory not only from this standpoint, but also because of its increased 
effectiveness over estrone dissolved in oil. This increased effectiveness is 
probably due to a slower rate of absorption of the estrone crystals from the 
site of injection, since, following the rapid absorption of the aqueous ve- 
hicle, the crystals of estrone behave like small implants which are more 
slowly absorbed from the tissues than the oil solution. We have therefore 
extended our experiments with aqueous suspensions of fat soluble hor- 
mones to another commonly used estrogen, diethylstilbestrol. 

This well known synthetic estrogen is potent and inexpensive. Its useni^| 
ness is however curtailed because it induces a relatively high incidence o 
side reactions such as nausea, vomiting, dizziness, etc., and this 
when the material is administered by injections as well as by mout . 
have shown that this high incidence of unpleasant reactions is due to^i^^ 
rapid absorption into the blood stream, and that these toxic symptoms ar^ 
the result of physiologic changes in the tissue, much like those 
in early pregnancy where the symptoms are similar, the absoip 
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into the blood stream is delayed by combining diethylstilbestrol with fatty 
acid esters such as propionic and palmitic acid, the incidence of these dis- 
agreeable reactions decreases (3). If it could be demonstrated that the 
aqueous suspension of diethylstilbestrol has likewise a slower absorption 
than that dissolved in oil, we would then have the advantages of decrease 
in toxicity, improved therapeutic action and freedom from the allergic re- 
action of the oil vehicle. 

METHODS AND RESULTS 

Two groups of menopausal women with typical symptoms of a moderate 
to a severe degree receiv'ed by injection the preparation of diethylstilbestrol 
suspended in water. The injections were administered every two weeks and 
the doses were 2.5 mg. and 5 mg. The degree of relief from the symptoms 
was evaluated as three plus for excellent relief; two plus, moderate relief: 
one plus, slight relief; and 0, no relief. The use of menopausal patients for 
testing the potency of the following estrogens has already been described 
by us: estrone in aqueous suspension (1), diethylstilbestrol and its esters 
(3), estrone sulphate (4), hexestrol (2) and benzestrol (5). 


TuEn.vrEUTic Efflct ox Menopausvl SvNDnoME of DnrrHYLSTiLnLSTnoi/ 
IN Aqueous Suspension Administeiied .\t Two Weeks’ Intervals 


2.5 

ing. 

5 mg. 

No. of 
patients 

Degree of 
relief 

No. of 
patients 

Degree of 
relief 

36 

+++ 

2S 

++-I- 

64 

++ 

20 

++ 

G 

4- 

3 

+ 

5 

0 

2 

0 

101 


53 



Fiom the above tables it can be noted that diethylstilbestrol in aqueous 
suspension controls satisfactorily menopausal symptoms in the majority 
of Women when injected at the relatively infrequent interval of evmry two 
weeks. The relief of these patients is similar to that obtained from the use 
of most of the commonly accepted estrogens, including the natural ones. 
The incidence of side reactions in the above series of cases were as follows : 
four of the 101 patients who received the 2.5 mg. dosage complained of 
nausea for from one to two days, and two of the 53 patients who receiv'ed 
the 5 mg. dosage had similar symptoms over a similar period of time. The 
nitensity of these reactions was not as severe, how'ever, as that of many 
patients who have taken 1 mg. of diethylstilbestrol orally for only a few 
days. 
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This incidence of toxicity is considerably less than that demonstrated 
by patients who have received diethylstilbestrol in oil, as shown by tlie 
fact that 15 out of 32 patients who received 5 mg. of diethylstilbestrol in 
oil developed the severe nausea, vomiting, etc. (5). This would indicate 
that the absorption of crystals of diethylstilbestrol in aqueous medium is 
sufficiently delaj^ed to prevent the sudden rise of blood estrogen which is 
responsible for the development of the untowmrd symptoms, lldiile no 
claims are made here as to the gi'eater potency of the material when placed 
in aqueous suspension, the fact that there is an increased effectiveness 
wherever this material is treated to delay its absorption, would indicate 
that its potency might be appreciably increased. Certainly we have little 
hesitation in using the aqueous suspension when compared with the trepi- 
dation felt upon administering the same material in oil. In addition to the 
increased usefulness of diethylstilbestrol Avhen it is administered in the 
aqueous suspension for therapeutic purposes, its freedom from local allergic 
reactions, encountered rather frequently wdth the oil solutions, gives it an 
added value. Physicians should find this new dosage form a probably more 
effective preparation than that w'hich is in use in the form of the oil solu- 
tions, but definitely safer from the standpoint of systemic toxicity and 
local irritation. 


SUMMARY 

1. Diethylstilbestrol in aqueous suspension is a satisfactory estrogen 
when administered to menopausal patients, 

2. It induces a relatively low incidence of unpleasant reactions such as 
nausea, vomiting, etc. 

3. This preparation possesses the further advantage of being free from 
substances that induce the local allergic reactions encountered with oil 
solutions. 

The preparation of dietliylstilbestrol crystals in aqueous suspension was furnisheti 
by Abbott Laboratories, North Chicago, Illinois. 
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TESTOSTERONE PELLET IMPLANTATION 
JOSEPH EIDELSBERG, ]M D 

From the Endocrine Clinic, Department of Medicine, New Yorh Post Graduate 
Medical School and Hospital, Columbia Uniicrsitij 

T estosterone has found a definite place in the treatment of cei- 
tain human diseases and sjndiomes Although its value has been 
TMclelj discussed and debated, it is neveitheless a specific theiapy in condi- 
tions such as eunuchoidism and hypogonadism The preparations and 
modes of adnunistiation vaiy — testosteione in oil by injection, methyl 
te'^tosterone by mouth or sub-hngiialfy, testosteione m cieam by inunc- 
tion, and so on A pievious paper (1) dealt with the implantation of tes- 
tosterone pellets^ as a method of administration At that time a lepoit ^^as 
made of observations on 130 implants in 47 patients Since then 52 moie 
pellet implantations have been made, making a total of 182 m 61 patients 
As proof of its practicability, efficacj, and desirabihty, this furthei repoit 
of two selected cases, who have received 19 and 12 implants lespectively, 
IS heiewith piesented 

Case 1 

E presented himself at the flge of 32 j ears on Jnmmr> 23 1941 He ^as a t\ pical 
eunuch ^Mth the clissical sjmptoins and signs At an earl) age lie had become avsare of 
his hj pogonadism (infantile penis, absence of testes, failuie of faci il hair to appear scant 
avillarj and supra-pubic hair, etc) At the age of 26 jears he liad been treated wth 
pituitary hormone preparations, and, later, with testosterone propionate m doses rang- 
ing from 2 5 mg to 50 mg at intervals of from two to «cvcn da>s The response had 
encouraged him to continue therapy, but he had frequently neglected treatment The 
first implant was made on Januarj 30, 1941 and the dates of the subsequent implants 
are as follows no 2, ^March 31, 1941, no 3, August IS, 1941, no 4 Decembei 24 1941 
no 5, March 14, 1942, no 6, June 6, 1942, No 7, September 8 1942 no S December 1 
1942, no 9, Pebruarv 25 1943, no 10, Maj 24, 1943, no 11 August 25 1943, no 12 
November 19, 2943, no 13 February II 1944, no 14 IHaj S 1944 no 15 Jidj 2S 
1944, no 16, October 23, 1944, no 17, January IG, 1945, no 18 Apiil 4 1945 and no 
19 September 4, 1945 The total is nineteen to date He now shaves everj other da>, 
erections are frequent, the penis has grown to normal adult size and bodj hair is normal 
He has become happj, contented, and masculine, and his onlv concern is whether the 
pellets will continue to be available 

Case 2 

D K T first appeared on October 13, 1941, aged 23 vears His complaints were 
failure to develop as a male,” first recognized at the age of ten j ears He was a classical 
example of eunuchoidism At the age of eight jears and also at 12 years he was circuin 

Hcceived for publication January 16 1946 

* Tlie testosterone pellets weie supplied bv the Sclieiing Corporation through Dr 
^la\ Gilbert 
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cised, but on presentation his penis measured about 1 cm. About four years ago he had 
received his first implant on November 1, 1941, and, subsequently, no. 2, on Febniarv 
7, 1942; no. 3, May 23, 1942; no. 4, September 5, 1942; no. 5, January 26, 1943; no. 6, 
May 11, 1943; no. 7, September 24, 1943; no. 8, February ], 1944; no. 9, June 22, 1944; 
no. 10, November 7, 1944; no. 11, March 27, 1945; and no. 12, August 22, 1945. The total 
is 12 to date. He has been married since June, 1943. He shaves once a week; erections are 
frequent; the penis (erect) is 9.2 cm. (3| inches) in length; body, axillary, and suprapubic 
hair are fair in amount; he cohabitates regularly and satisfactorily, and leads a normal 
adult life. 

IMPLANTATION METHOD 

The first implants were made with the original trocar (1). Since then the 
new bevel-edged trocar has been used. The posterior axillary area (right 
or left side) has remained the favorite site. Two to three cubic centimeters 
of two per cent procaine (with or without epinephrine 1-50,000) is infil- 
trated under the skin. The trocar is plunged through the skin at an acute 
angle, the inner plunger withdrawn, and three, 75 mg, pellets are intro- 
duced and pushed through with the rod. The trocar is then partially with- 
drawn and re-inserted at a slight angle and distance from the first three 
pellets, through the original puncture wound. Again three pellets are in- 
troduced. The trocar is then withdrawn, pressure made for a few minutes, 
to control the oozing or bleeding, w^hich is usually very slight, and a simple 
dry dressing applied. After five or six days this is removed and invariably 
the wound is found perfectly healed. After tivo months the site of implanta- 
tion is hardly recognizable. 


EFFECTS AND RESULTS 

Following regularly repeated implantations a more or less continuous 
flow of testosterone to the body probably occurred as judged by the reports 
of the patients. The clinical response has been maintained, both subjec- 
tively and objectively. Determinations of 24-hour urine 17 -ketosteroids at 
intervals have consistently shown the amounts excreted in 24 hours to varj 
from 12.1 mg. to 19.5 mg. The excretion for the two patients repoitec 
above was 5.3 mg. and 8.4 mg. before therapy was begun, and varied fio® 
12.8 mg. to 19.1 mg, in the years followdng the onset of treatment, 
re-implantation was made regularly (three to four months), a “decline o| 
subsidence of testosterone effects did not occur. The metabolic effects o 
testosterone, such as retention of nitrogen, sodium, water, elc., have e 
maintained (2), 

The dosage is not left to the patient. There is not the possibility o onu 
sion of therapy. Frequently repeated injections are made 
The patient is kept under medical observation and supervision. 
ally a pellet has been extruded. Infection did not occur. The proce ure 
been found simple, safe, painless, and satisfactory. The dose has een • 
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75 mg. pellets inserted as described. The implantation scars are barely 
lecognizable after a few months. A number of patients, who had tried the 
various forms of administration, expressed a preference for the implanta- 
tion method. 
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A CASE OF PRIMARY AMENORRHEA 
GRETE STOHR, M.D. 

From the Endocrine Clinic of the Woman’s 
Hospital in the Stale of Neio York 

T he therapeutic approach to primary amenorrhea due to pituitary or 
ovarian failure constituted one of the most unyielding problems 
among gynecologic endocrine disorders until the isolation and synthesis 
of the female sex hormones made available potent preparations for effec- 
tive replacement therapy. Since clinical results with hormonal treatment 
have been described in a limited number of cases only, a report of further 
experiences along these lines seems warranted. Moreover, the case to be 
presented seems of particular interest, as uterine bleeding from a secretory 
endometrium was obtained both by parenteral and by oral therapy. Similar 
effects recorded in the literature were accomplished in secondary amenor- 
rhea. In primary amenorrhea, Finkler (1) described bleeding from an endo- 
metrium "suggestive of a secretory phase” following cyclic hormonal treat- 
ment by the parenteral route only. 

CASE REPORT . 

H. L., aged 22, presented herself with the chief complaint of never having menstru- 
ated. Her past history and that of her family were unessential. She was of German- 
Jewish extraction, the elder of two sisters; the younger sister was normally developed, 
married, and the mother of a healthy infant. The patient was emotionally undisturbed 
by her developmental abnormality. 

PHYSICAL EXAMINATION 

Patient was younger in appearance than her age, with pleasant feminine features. Sbe 
was 157 cm. tall, with a high waistline, the lower measurements exceeding the upper 
ones. The span was 6.5 cm. longer than the height. The bodj'' contours showed feminine 
lines; in spite of general slenderness, there was pronounced obesity of the waistline an 
hips. The extremities were well shaped and the fingers did not show marked tapering. 
The breasts were flat cushion-like elevations and the mamillae were not deyelope , 
breast tissue was not palpable. There was no pubic hair, but a few axillary hairs ivre 
present. (Fig. lA, IB). The external genitalia were greatly underdeveloped, the s ^ 
minora forming thin folds and the labia majora low elevations. The hymen was m 
and delicate. The vagina was short but of normal diameter. Palpation revealed then 
to be small and in normal position; the Amginal portion was exceedingly sma a 
typical appearance. The corpus-cervix ratio was of the adult tj^ie. 

THBEAPy 

A diagnosis of hypo-ovarianism with hj’'pogenitalism and priraap'' 3 = 

made and substitutional therapy instituted. This may be divided into four p 
shown below. 

Received for publication Februaiy 19, 1946. 
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Pig 1A Patient, H L , aged 22, photograph showing marked lijpogenitali&m before 
institution of hormonal therapj 

Pig IB Lateral view of patient HL This photogiaph was taken at tho same tunc 

I'lgure lA 

Pig 2A Anterior anew of patient HL after six months of hormonal therapy ?sote 
development of breasts and of pubic liaii 

Pig 2B Lateral \iew of patient, H L This photograph w is taken at the s-^me time 
as Figure 2A 
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First phase. The implantation of 72 mg. estrone in two doses given two weeks apart 
resulted in gradual mammar}^ growth and in the appearance of pubic hair and increase 
of axillar}^ hair. Yet, no obvious development of the external or internal genitalia oc- 



Fig. 3. Biopsy, March 7, 1941. A few epithelial cells in blood; no endometrial muco.a. 
Fig. 4. Biops}^ May 24, 1941. Proliferative endometrium following intensive pare” 
teral treatment with estradiol benzoate. ^ I 

Fig. 5. Biopsy, June 30, 1941. Early secretorj’’ endometrium produced by seier. 
courses of parenteral cyclic treatment mth estradiol benzoate and progesterone. 

F'ig. 6. Biopsy, November 16, 1941. Secretory endometrium produced by oral lep a 
ment therapy with estradiol and pregneninolone. 

curred during a period of three months. There were no bleeding episodes, but 
tional life of the patient exhibited marked changes, inasmuch as she began to ea 
tive dream-life focussed on sexual motives. ^ gg 

The vaginal smear which originally presented a high degree of atrop ij ” ' 
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per cent coriiification one month after initiation of therapy followed by a gradual return 
to the pretreatinent status. Biopsies were attempted four weeks and three months after 
the first implantation, but in neither case could endometrial tissue be obtained (Fig. 3). 

Second phase. Tlie implants having been completely absorbed during tlie preceding 
three months, the patient was given five courses of cyclic intrasmucular injections of 
estradiol benzoate and progesterone within four and one-half months. It was intended 
to follow in general a dosage plan consisting of a total of 50,000 R.U. of estrogenic lior- 
inone during the first half, and of a total of 50 mg. of corpus luteum hormone combined 
with some estrogenic medication during the second half of the hypothetic cycle. However, 
certain de\dations from this plan became advisable when bleeding occurred before ter- 
mination of a given course of therapy and, furthermore, wlien the large closes of estro- 
gens administered had brought about such marked developmental changes as to give 
the patient in every respect the appearance of a normally built mature woman (Fig. 2A, 
2B). 

Every such course of therapj’ induced bleeding lasting from throe to five days. Re- 
peated biopsy studies, at the end of the estrogenic phases of treatment, always 
revealed active proliferation. Fig. 4 shows the endometrial pattern of a specimen ob- 
tained during the third cour.se of treatment when patient was transferred from estrogenic 
to progestogenic therapy. Early secretory activity (Fig. 5) was apparent in the speci- 
men obtained at the end of the fourth course of treatment, following administra- 
tion of a total of 50 mg. of progesterone in five divided doses over a period of one week. 
However, at the end of another full course of cyclic therapy the endometrium did not 
reveal progestational changes. Interruption of hormone administration for several weeks 
was accompanied by return of an atrophic endometrium. 

Third phase. In order to determine whether oral medication also would elicit bleeding 
from a secretory endometrium a state of hormonal depletion was induced by withholding 
treatment for six weeks and by then instituting oral therapy. This consisted of five 
courses of cyclic treatment witli estradiol and pregneninolone’over a period of 14 months. 
The total amounts of estradiol administered during the first phases of the hypothetic 
cycles were 24, 48, 10, 10, and *10 mg. spread over 12, 12, 5, 10, and 10 days respectively. 
After such priming, the progestogenic hormone was given either alone or in combination 
with estradiol. Tlie total amounts of pregneninolone were 500, 1000, 350, 420, and 750 
ing. spread over 10, 10, 5, 6, and 5 days respectively. There was uterine bleeding four 
times during these five courses of oral therapy. Secretory acti\'ity of the endometrium 
(Fig. 6) resulted after the patient had received 1000 mg. of pregneninolone (second course 
of treatment). Similar results were obtained following 750 mg. of pregneninolone (fiftli 
course of treatment), but no progestational changes occurred following .smaller doses. 
Seemingly it matters little whether the amount of pregneninolone required is spread over 
5 or 10 days. Table 1 gives the details of these three phases of treatment. 

Fourth phase. During the following years therapy was of necessity irregular, and was 
dependent upon the free hormone supplies available for the indigent patient. During this 
period the results as evidenced by endometrial biopsies reflected exactly the amounts and 
types of hormones administered. In general a lower dosage was required for maintenance 
therapy tlian for stimulation of developmental changes. 

The patient, now 27 years of age, reports sporadically to the clinic. She is able to 
uiaintain physical and mental equilibrium by periodical intake of various artificial estro- 
genic preparations. Female characteristics remain well developed; bleeding occurs from 
two to three times a year and she has become reconciled to a physical doficiencj' whicli, 
however, is no longer readily apparent. 
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Table 1 


Date 

Estrogenic 

therapy 

Progestogen] c 
therapy 

Bleeding 

episodes 

Endometrial 

biopsies 

i 

] 

I 



First Phase 


1 

1 

1 

12/14/40 

Implant: 20 mg. 




i 


estrone crystals 




i 

12/21/40 

Implant: 52 mg. 




i 


estrone pellets 




t 

i 

1/18/41 




No tissue obtained. 

I 

3/7/41 




No tissue obtained. 




Second Phase 


i 

3/17/41 

1 .67 mg. E.B. 




1 

1 

3/19/41 

1 .67 mg. E.B. 




1 

j 

3/21/41 

1.67 mg. E.B. 





3/24/41 

1 .67 mg. E.B. 





3/31/41 

1 .67 mg. E.B. 




» 1 

4/2/41 


10 mg. P. 




4/5/41 

1.67 mg. E.B. 

10 mg. P. 


Active proliferation. 


4/7/41 


10 mg. P. 



1 

4/9/41 


10 mg. P. 




4/11/41 


10 mg. P. 

Bleeding 5 da 3 's. 


j 

4/22/41 

1 .67 mg. E.B. 




1 

Q 

4/20/41 

1.67 mg. E.B. 




V 

4/2S/41 

1.67 mg. E.B. 




f 

4/30/41 

1.67 mg. E.B. 




j/|^ 

5/3/41 

1 .67 mg. E.B. 




10/ 

6/5/41 

1.67 mg. E.B. 




hi/ 

III 

5/6/41 




Full proliferation. 


5/7/41 


10 mg. P. 



ii'f 

5/9/41 



Bleeding. 

j 

\\n 

5/10/41 


10 mg. P. 


i 


5/12/41 

1 mg. E.B. 



1 

ii/ii 

5/14/41 

1 mg. E.B. 




5/i 

5/17/41 

1 mg. E.B. 



y 

5/11 

5/19/41 

1 mg. E.B. 




5, 'll 

5/21/41 

1 mg. E.B. 





5/23/41 

0.33 mg. E.B. 




fi'ii 

5/24/41 


10 mg. P. 


Excellent proliferation. , 


5/26/41 


10 mg. P. 

Spotting. 

i 


5/2S/41 

1 mg. E.B. 

10 mg. P. 

Bleeding sev- 

! 

5/30 




eral days. 

! 

i!\i 

5/29/41 

1 mg. E.B. 

10 mg. P. 


1 ilh 

6/13/41 




Atrophy. | 1 

•^1 

■/§/ 

6/14/41 

1 mg. E.B. 



( i 


6/16/41 

1 mg. E.B. 





6/18/41 

1 mg. E.B. 





6/20/41 

1 mg. E.B. 
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Table 1 (Cont’d.) 


Date 

Estrogenic 

Progestogenic 

Bleeding Endometrial 

therapy 

therapy 

episodes biopsies 



Second Phase 

(cont'd) 

0/24/41 


10 mg. P. 

Bleeding few 




hours. Proliferation. 

0/25/41 


10 mg. P. 


0/20/41 


10 mg. P. 


0/28/41 

0.33 mg. E.B. 

10 mg, P. 


0/30/41 

7/1/41 

VVil 

0.33 mg. E.B. 

10 mg. P. 

Bleeding 5 days. Early secretion. 

7/11/41 

0.33 mg. E.B. 



7/14/41 

0.33 mg. E.B. 

10 mg. P. 


7/19/41 

0.33 mg. E.B, 

10 mg. P. 

Proliferation. 

7/21/41 


20 mg. P. 


7/24/41 

0.33 mg. E.B. 

10 mg. P. 


7/26/41 


10 mg. P. 

No secretion. 

7/30/41 



Bleeding 3 days. 



Third Phase 

9/11/41 

2 mg. E. daily 


Atrophy (9/11/41) 

to 



9/22/41 



Proliferation (0/22/41) 

9/23/41 


50 mg. Po. 

Bleeding 0 days. 

to 


daily 


10/2/41 

10/8/41 

10/26/41 

4 mg. E. daily 


HypopJa.sia. 

to 




11/0/41 

11/7/41 

0.4 mg. E. daily 

100 mg. Po. 

Bleeding. Secretion (11/10/41) 

to 

11/16/41 

6/15/42 

0.33 mg. E.B. 

daily 

1 

6/17/42 

0.33 mg. E.B. 



6/19/42 

0.33 mg. E.B. 



6/22/42 

0.33 mg. E.B. 



6/24/42 

6/26/42 

6/29/42 

0.33 mg. E.B. 
0.33 mg. E.B. 

10 mg. P. 


0/30/42 


10 mg. P. 


7/1/42 


10 mg. P. 


7/3/42 


10 mg. P. 



7/0/42 Spcretion. 

inn^ 


Blooding 5 days. 



432 


CRETE STOHR 


Volume 6 


Table I (Cont’d.) 


Date Kstrogenic 

therapy 

Progestogenic 

therapy 

Bleeding Endometrial 

episodes biopsies 

S/25/42 2 mg. E. dailj'' 

to 

S/29/42 

Third Phase (cont'd) 

8/30/42 

70 mg. Po. 


to 

9/3/42 

daib"^ 


9/4/42 


Atrophy. 

9/26/42 1 mg. E. 

to 

10/5/42 


Hyperproliferation. 

10/6/42 0.4 mg. E. 

to 

10/11/42 

10/21/42 Img. E. 

70 mg. Po. 

Staining 5 days. Atrophic endometrium. 

to 

10/30/42 



10/31/42 0.4 mg. E. 

150 mg. Po. 

Secretory endome- 

to 

11/4/42 


trium. 

11/6/42 

KEY: 

E.B. = Estradiol Benzoate 
E, = Estradiol 


Bleedings days. 

P. = Progesterone 


•* 

Po. = Pregneninolone 




Schedule of treatment of patient H. L. during a 2-year period. Endometdal response 
to therapy and bleeding episodes. 


DISCUSSION 

Other workers have found pituitary gonadotrophic substances of no 
avail in inducing normal ovarian function in patients with primary amen- 
orrhea. However, there are on record cases in which feminization including 
bleeding from a secretory endometrium was attained by cy^clic replacemen 
therapy consisting of the parenteral administration of gonadal hormones. 

In the case presented, exhibiting extreme hypogenitalism and primarj 
amenorrhea, implantation of 72 mg. of estrone initiated the developmen 
of secondary sex characteristics but %vas ineffectual in developing the en( o 
metrium and in producing uterine bleeding. However, cyclic therapy 
estrogenic and progestogenic hormones administered parenterally oi ora . 
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cau'-cd piolifeialion and S'Cciotoiy changes in the enclometiial mucosa in- 
distinguishable fiom those elicited by the hoiinonal stimuli of noimally 
functioning ovaiies. Bleeding occuned lepeatcdly but could be piodueed 
fiom a piogestational endomctiium only if the optimal quantitative estio- 
gen-progestogen lelation had been established. If oial medication vas 
applied, a minimum of from 7j0 to 1000 mg. of piegneninolone vas le- 
quired to obtain secretoiy activity after adequate priming with ostiadiol. 
Other investigat 01 s had demonstrated that similai quantities of pregnen- 
inolone ivere needed to pioduce comparable results in suigical castrates 
and postmenopausal women. Foi instance, Neustaedtoi (2) demonstiated 
that from 900 to 1200 mg. of ])i egncninolone caused .secietory changes m 
the endometiia of six surgical castiates. Biinberg and his gioup (4) showed 
that from 1000 to 1200 mg. pregneninolonc bi ought about piogestational 
endometiia in foui out of .six postmenopausal women. In a pievuous com- 
muiiicdtion (3) the author demonstrated that secretory activity iias 
restored in a case of anomlatorj' bleeding bj' two couises of pregnemno- 
lone therapy, each of 1000 mg. Thus it seems that if the ovaiies aie absent 
01 non-functioning, from 750 to 1200 mg. of the orally active coipiis luteum 
prepaiation will pioduce endometrial changes identical with those occur- 
ring in women of the reproductive age gioup during the second half of the 
cycle 

The foregoing case history illustrates what may be expected from oral 
estrogenic and pi ogestogonic tlieiapy in patients of a similai type. 

Tlie estradiol (Dimenformon), cttradiol bem’.o'itc (Dimenformon Bm^'oate), progester- 
one {Progestin), and jiregneninolono (Progcsloral) used m tins study nerc supplied by 
Eoche-Orgmon, Inc , Nutley, Nen Jersey, bi the courtesj of Dr i.eo A Pirk 
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Z ONDEK, in 1929, employing immature female mice as in the diag- 
nosis of pregnancy, first demonstrated the presence of gonado- 
trophic hormone in the urine of a man suffering from a teratoma of the 
testis. In 1930 Heidrich, Pels and Mathias (3) reported a similar observa- 
tion in a case of chorionepithelioma of the testis. In this case the excretion 
of the hormone exceeded the remarkable figure of 50,000 ''mouse units” 
per litre of urine. Ferguson (2) advocated bio-assay of the urine for gona- 
dotrophic hormone not only as an aid to diagnosis, but as a guide to the 
prognosis and radiosensitivity of testicular tumours. 

In 1933 Shapiro and Zwarenstein (9) described a test for pregnancy using 
the South African clawed frog, Xenoptis laevis. Zwarenstein and Duncan 
(12), reviewing ten years’ experience of the test, described a dilution test 
for the rough quantitative estimation of gonadotrophic hormone in those 
cases where the amount excreted was unduly large. The dilution test has 
proved of considerable value in the diagnosis of hydatidiforni mole and 
chorionepithelioma in the female. 

The Zenopus test has also been employed in the investigation of cases 
of suspected testicular tumours. Some of these proved on histological 
examination to be chronic inflammatory affections of the testis or epidid)^- 
mis, and in these the test was consistently negative. The remainder, with 
one exception where there was no histological control and which gave a 
negative test, are briefly compared in the following table: 


Case Age 

Clinical diagnosis 

Xenopiis ■ 
test 

Histological 

diagnosis 

1 

41 

Testicular tumour 

Negative 

Seminoma 

2 

34 

Hji’drocele 

Not done 

Embryonal adenocarcinoma 



Readmitted after 3 months; 
?secondary deposits; clini- 
cal examination negative. 

Positive 

No autopsy obtained. 

3 

41 

?Testicular tumour 

Negative 

Teratoma containing a mix- 




on neat 

ture of tissues 




urine 




Re-admitted after 2 years; 

Positive 

Chorionepithelioma 


secondary deposits in para- 
aortic glands. 
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4 29 ?Testicular tumour Negative Seminoma 

5 37 Hydrocele +underlying path- Negative Embryonal adenocarcinoma 

ology of testia or epididymis 

G 50 Testicular tumour Negative Melanoma (Secondary de- 

posit) 

Cases 2 and S, in which positive Xenopus tests were obtained, are worth 
recording in some detail. 

Case 2: A. v. IP., a coloured, male, printer's assistant, aged 34 years, was admitted 
to the hospital in May, 1930, for “hydrocele.” A Icftorcliidectomy was performed, and ho 
ttas discharged apparently well tlirec weeks later. No Xenopus test was performed dur- 
ing this admission. The histological features of the specimen renmved at operation were 
those of a very cellular tumour of the testis, the cells being much less uniform in type 
tlmn in the common seminomn, and in parts tending to form imperfect acini t.e. an 
embryonal adenocarcinoma. 

Tiie patient was re-admitted three months after his discharge, complaining of pain 
in the left loin and loft iliac fossa for seven weeks. His general condition was described 
as good, and there was no clinical evidence of a local recurrence or of glandular or vis- 
ceral mctastascs. The Xenopus test, however, was positive. 

The patient left the hospital and was confined to his bed until his death five months 
later. During the latter half of this period he developed paralysis of the lower half of his 
body. No autopsy was obtained. 

Case 8: A.S., a European, aged 43, was admitted to the hospital in November 1942 
complaining of swelling of the right testis for seven months and tenderness of the nipples 
for three months. Orchidcctomy was performed for a suspected tumour of the right 
testis. A Xenopus test done on neat urine at this time was negative. No further specimen 
was submitted for examination, and the patient was discharged apparently fit. The his- 
tological appearance of the tumour removed was that of a teratoma showing differentia- 
tion into cartilage, muscle, glandular acini, squamous epithelium and myxomatous tis- 
sue. In addition there were small, more cellular areas of epithelial tissue, suggesting more 
active growth. 

Two years later the patient returned to hospital complaining of pain in the back and 
tender swelling of the breasts. Examination revealed gynaecomastia and a hard mass in 
the epigastrium, presumably metastases in the para-aortic lymph glands. Accordingly 
he was given a course of deep x-ray therapy to the epigastrium. 

Six weeks later he was admitted for e.Ycision of the left testis, a procedure prompted by 
the favourable results following castration reported by Saleeby (8). It was found that the 
epigastric mass was no longer palpable, and the patient appeared thin but subjectively 
well. Gynaecomastia was, however, still present and the urine gave a positive Xenopus 
test. The dilution test was negative. 

After his discharge from the hospital the patient’s condition rapidly deteriorated. 
Further Xenopus tests were positive but the dilution test remained negative. He com- 
plained particularlj' of a sick feeling in the epigastrium, and despite further x-raj’’ 
therapy, became emaciated, cachectic, and died in February, 1945. 

At post-mortem the liver was found greatly enlarged (3300 gm.), and contained nu- 
'uerous deposits of reddish-yellow tumour tissue. The abdominal lymphatic glands 
■ft ere extensively invaded, and metastases were found also in the lungs, pancreas and 
‘idrenal glands. The adrenals were completely destroyed and replaced by tumour tissue. 
A portion of this was ground up with sand, and the e.xtract obtained was injected into 
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Fig. 1 : Section of embryoftal adenocarcinoma ( X 100). The cells vary much in appear- 
ance and show a tendencj' to be grouped in acini as at (a) and (b). 

Fig. 2: Section of teratoma containing a mixture of tissues (XlOO): (a) gland acini, 
(b) cartilage, (c) cyst lined by flattened epithelium. 

Fig. 3. iMicrophotograph showing invasion of liver tissue by chorionepithelionia 
(XlOO). 

frogs as in the routine pregnane}^ test. Ovulation occurred, indicating the presence of a 
gonadotrophic substance. A control test with normal adrenal tissue gave a negatne 
result. . 

Histological examination of the organs removed at autopsy showed very extensn 
invasion bj' tumour tissue, the structure being that of a chorionepithelioma. 

The breasts showed typical gjmaecomastia. 
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DISCUSSION 

Using the “mouse test,” Zondek (11) found that while the luteinizing 
reaction (dependent on chorionic gonadotrophin) occurred in relatively 
few (three out of 14) cases of testicular tumour, a follicle-stimulating reac- 
tion was obtained much more frequently, and could occur even in non- 
neoplastic disease of the testis. Here it was apparentl 3 ' due to overaction 
of the pituitarj'- consequent in the destruction of one testis. 

Ferguson (2) maintained that the hormone output of testicular tumour.s 
could be closelj'^ correlated with their histological structure, so that a fairly 
accurate diagnosis could be made from a bio-assaj’ of the urine. The hor- 
mone content was highest in chorionepithelioma, lowest in the “adult” 
mixed teratoma, while embrj’onal carcinoma and seminoma occupied inter- 
mediarj’ po.sitions. He recorded his results in units of “Prolan A” without 
differentiating between follicle-stimulating and luteinizing hormone. 

Others, however, believed such a distinction to be of value, and Mont- 
pellier and Herland in 1933, and Serorin 1935 [quoted by IMcDonald (0)], 
were of the opinion that a seminoma could be differentiated from a chori- 
onepithelioma by means of the Aschheim-Zondek reaction. Urine from a 
ease of chorionepithelioma contained chorionic gonadotrophin and ga've 
the complete reaction with the formation of corpora lufea, while ivith 
seminoma only follicular maturation occurred. 

Hamburger [quoted bj'- Twombley ct al. (10)] went further and consid- 
ered that chorionic gonadotrophin occurred in the urine of patients with 
chorionepithelioma and adenocarcinoma, while in cases of seminoma (in- 
cluding embryonal carcinoma with or without lymphoid stroma) follicle- 
stimulating hormone only was found. 

The belief that chorionic gonadotrophin is not found exclusively in 
cases of chorionepithelioma is supported by Twombley cl al. (10). These 
authors, however, disagree with Hamburger and contend that both types 
of gonadotrophic hormone are found in each group of patients. Occasion- 
ally they occur together but one usually predominates. From an analy.sis 
of a large number of cases these authors conclude that there is little corre- 
lation between the histological structure of testicular tumours and the type 
and quantity of hormone excreted in the urine, so that the histology of a 
tumour is not predictable from bio-assay of the urine alone. 

In the face of such conflicting opinion it becomes difficult to assess the 
actual diagnostic value of bio-assay of urine in cases of suspected testicular 
tumour. Perhaps the confusion is in part due to the use, as test animals, 
of unhypophysectomised mice and rats, as Noble el al. (7) have shown 
that the test animal’s own pituitary maj’ considerably modify the effects 
of injected gonadotrophic substances. The difficulty is circumvented by the 
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use of Xenopus laevis for the test. In this animal the presence of ovulation 
constitutes a positive result. Ovulation will occur if the extract of urine 
injected contains sufficient chorionic gonadotrophin, but if it contains only 
follicle-stimulating hormone the test will be negative. 

Hitherto, only two cases of testicular tumour have shown a positive 
Xenopus test. In one of these (Case 3) there was a widely disseminated 
chorionepithelioma, but in Case 3 the nature of the tumour at the time of 
the test was not known. The primary growth in Case 2 was an embryonal 
adenocarcinoma but no test was done until three months after its removal. 
The positive result then obtained was the first definite indication of the 
presence of metastases. Unfortunately their histological structure was 
never ascertained as there was no autopsy. 

The Xenopus test has, therefore, not yet shown whether chorionic 
gonadotrophin may occur in the urine of cases of testicular tumour other 
than chorionepithelioma. Pending further experience it may be concluded 
that the test is of rather limited diagnostic value, but inasmuch as it may 
disclose the presence of chorionic tissue it should form part of the investiga- 
tion of all cases of suspected testicular neoplasm, and may be of consider- 
able value in the early detection of secondary or metastatic tumour growth 
after orchidectomy. 

Prognosis and radiosensitivity 

Ferguson (2) found that in the majority of his cases there was a reduction 
in the excretion of gonadotrophic hormone in the urine after irradiation of 
the primary tumour or its metastases. Thus, he considered that repeated 
bio-assay of the urine supplied a good index of the radiosensitivity of 
tumours of the testis, and hence a valuable guide to prognosis. 

Subsequent work has, however, only partly supported this view. In 
some cases [Beilly et. al. (1)] it has been possible fairly accurately to follow 
the clinical course by repeated quantitative estimation of the gonado- 
trophic hormone excreted in the urine. More often, however, the results 
have been disappointing. Hinman and Powell (4) concluded that such 
failure might be due to the likelihood of x-ray therapy inhibiting the abil- 
ity of a tumour to produce gonadotrophic hormone without destrojung 
the tumour. In one of our cases. No. 3, this might explain why, despite 
x-ray'^ therapy, the mahgnant disease progressed to a fatal issue ’svitnou 
there occurring a rise in hormone output sufficient to give a positive cii 
tion test. , . 

In a later publication, Hinman and Powell (5) expressed their conwction 
that while quantitative estimations of hormone output alone were unre i 
able indications of prognosis after irradiation, very helpful informa lo 
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could bo obtained by con elating the hoimone output of a tumoui with its 
histological structure, and grading it accoiding to a hormonal-histological 
classification. This proceduie, in then cases, proved of great value in de- 
termining prognosis and treatruent. 

Tivombley et al. (10) (1942) aie of the opinion that lepeated hormonal 
tests are of little value in following the clinical course, and in most cases are 
not vorth doing. They believe, however, that the test should be performed 
on all cases in order to determine whether the tumour is producing chori- 
onic gonadotrophin, as this is a bad prognostic sign. They attach little 
prognostic significance to the presence in the unne of follicle-stimulating 
hormone. 

In this respect the Xenopus test would be of considerable value. Unfor- 
tunately it has, as yet, found viiry limited application in the diagnosis and 
study of neoplasms of the testis. The results obtained, however, have con- 
formed well with what could be expected on theoretical grounds, and it is 
hoped that it will more often be resorted to in the future. 

SUMillARy 

The Xenopus test has been perfoimed in a series of cases of suspected 
testicular tumour, and a positive result was obtained in tw 0 of these. 

The diagnostic and piognostic value of bio-assay of the urine in cases of 
tumour of the testis is discussed. It would seem that it is particulaib^ 
desirable to ascertain whether 01 not chorionic gonadotiophm is being 
excreted, and for this purpose Xenopus hens is an ermnently suitable test 
animal. 
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Sherf, David and T. J. Boyd. Clinicol Ekclrocardiographij. Philadelphia, Pa., J. B. 

Lippincott Comjjany, 19-lG, 2G7 pp., 2nd cd. 

The book reviewed is an American edition, while two previous editions were pub- 
lished in England. There were editions in rrench, Spanish and Portuguese. 

This book lias many features Avhich distinguish it from other textbooks on the sub- 
ject. One is the fact tfint the authors are not dogmatic and do not assume the role of 
authoritative finality. This is a very liealthy attitude toward electrocardiography. This 
is not merely a collection of tracings with explanatory remarks, but actually a text witli 
illustrations. The many pitfalls and problems facing the present state of electrocardiog- 
rapliy are discu.s.sed especially well In the chapters on “Bundle Branch Block’* and 
"Chest Leads.” Another useful feature of the book is the extensive list of references 
.attached to each chapter; the space devoted to references in some cliaptcr.s is gre.ater 
than the text ou the subject itself. The book is thus useful as a ready reference index for 
the student of the subject. 

AVhilc the book is jiublishcd neatly, the material is not always arranged in a j)alatable 
form. There is, for instance, a special chapter on the deep Q3. The significance of this 
ahnormaUty, however, is discussed separately in the chapter on coronary thrombosis. 

On the whole it is a very useful book to read and study after one 1ms attained an ele- 
mentary knowledge of tlic subject from the leading textbooks on cardiologv. — L,S. 
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GONADS 

Badenoch, a. W. Descent of the testis in relation to temperature. Bril. 
M. 601-603 (1945). 

The author has studied the intrascrotal and peritoneal temperatures in twenty-five 
adults at the time of operation for inguinal hernia. The temperature was invariably 
lower in the scrotum than in the iliac fossa. The difference varied from 0.8° C. to 3.7° C. 
■nith an average difference of 2.2° C. The influence of temperature on spermatogenesis 
was review'ed. — L.T.8. 

Burdick, H. 0. Further observations on induced ovulation in the mouse 
as a rapid test for pregnancy. Am, J. Physiol. 145 (3) : 387-390 (1946). 

Mature albino mice of the Rockland strain weighing at least 20 gm. and having vaginal 
smears showing an abundance of leucocytes typical of diestrus were used as the basic 
test animal. Samples of morning urine were refrigerated without preservative. Single 
subcutaneous injections of untreated urine were made and autopsies performed IS to 
24 hours later. Ovulation is manifest by the distention of the ampulla of the oviduct 
with fluid and the egg mass, and can be seen with a dissecting microscope. The occurrence 
of ovulation is regarded as a definite end point of theTest. The chorionic gonadotropin 
content of urines from pregnancies of six to eight weeks’ duration contained from lOyn 
to 80,000 mouse ovulating units per liter. The minimal ovulating doses of urine contain- 
ing 10,000 mouse ovulating units per liter is 0.1 cc. There was usuallj'- a marked reduction 
in ovulating capacity by the third month of pregnancy. The potency of stored urine 
w'as maintained for approximately 30 days. It was found that pregnant mice cou 
used as test animals provided they were not injected within the first three days of preg 
nancy while the fertilized ova were still in the oviducts. Pregnant mice were slightly more 
responsive than diestrus mice. — F.N.A. 

Calateoni, C. j., V. Ruiz, and G. Di Paola. Castration during preg 

nancy. Ohst. y ginec. Idtino-am. 3: 145 (1945). 

Fraenkel observed in rabbits that castration during pregnancy caused miscarriao 
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The authors have examined the literature and analyzed the results in a series of 85 
women who were surgically castrated during the first four months of pregnancy in order 
to determine whether miscarriage folloTvs castration during pregnancy in women. The 
series included only patients to whom no morphine, progesterone or any other abortion- 
preventing medication had been given after the operation. Cases in whom only the 
corpus luteum or the ovary containing it was removed were not included in the analysis. 
Of the 85 c.ascs studied, five were operated on during tlie first month of pregnancy, 29 
during the second rnontli, 27 during the third month, 20 during the fourth month, and 
four at an unspecified time during the first four months. Of these 85 cases, 65 (76.4 per 
cent) had a normal delivery, 13 (15.2 per cent) miscarried, 6 (7 per cent) w’cre still preg- 
nant at the time of the survey, and 1 (I.l per cent) was delivered about 15 days before 
term. A studj’ of the patients that miscarried showed that in three cases the mothers died 
three hours, 12 and 15 days, respectively, after the castrating operation, one of them with 
neoplastic metastases. Tlie authors conclude that these three cases aborted because of 
the conditions which lead to their deaths rather than from the castration. Another case 
that presented symptoms of abortion was operated upon, and hence was excluded from 
the group. Hence, the number of miscarriages attributed to the loss of the corpus luteum 
is reduced to nine (10.5 per cent), a rate of miscarriage similar to that observed after 
any abdominal operation in pregnant women. The authors conclude that once the ovum 
is lodged in the uterus it docs not need the corpus luteum, and hence excision of ovarian 
tumors during pregn.ancy should not be feared. The paper contains 127 references and 
five tables.— 


DATJGHTnY, D, C. Arrhonoblastoma. Am. J. Obst. & Gijnec. SO (5): 
539-541 (1945). 

The author reported an instance of arrhcnoblastoma in a 37 year old, married, nulli- 
parous colored woman. Six months follondng surgical removal there was n marked 
decrease in masculine features. — C.D.D. 

Davis, C. D. and E. C. Hamblen. A comparative study of the clinical 
responses of women with hypofunctioing ovaries to two methods of com- 
bined gonadotropic therapy. Am. J. Obst. A Gynec. SO (3): 269-274 
(1945). 

Twenty-one patients \rith degrees of hypo-ovarianism varjnng from deficient sexual 
maturation to presumed ovarian sterility associated with bleeding from immature pro- 
gestational endometrium, were subjected to two systems of gonadotropic thenapy. The 
primary criterion for evaluation of the responses was a study of endometrial biopsies 
taken prior to and following treatment. 

One method of therapy employed the single and sequential administration of equine 
and chorionic gonadotropins; the so-called one-two cycle gonadotropic therapy. The 
other method of therapy employed a preparation which contained a mixture of ‘pituitary 
synergist’ and chorionic gonadotropin, which had to be given daily from the fifth through 
the twenty-fourth days of the cycle in order to produce any positive responses. 

The authors concluded that both types of therapy were effective in producing pro- 
gestational endometriums in patients experiencing various grades of estrogenic bleeding 
but that the latter type of thernpj' jdelds a low’er incidence of positive responses and a 
higher incidence of untoward reactions. — C.D.D. 
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Erez, Nasid. a case of Meig’s syndrome. J. Ohst. & Gynaec Bril, 
Emp. 52 (5) : 506-509 (1945). 

A case of Mcig’s sj^ndrome reported from Istanbul showed ascites, right pleural ef- 
fusion and a fibroma of the right ovary, the size of a foetal head. Recovery followed re- 
moval of the tumor. This is said to be the 42nd recorded case. — R.A.C. 

Et^RiDGE, J. Case of pseudohermaphroditism and adrenalism. Proc. 
Roy. Soc. Med. 88: 649 (1945). 

The author reports a case of a 19-j'ear-old patient whose sex could not be determined 
at birth. The individual was born with tw'o teeth and walked and talked at nine months. 
Axillary and pubic hair appeared at the age of three years. Shaving was begun at nine 
and the voice changed at 12. At ten there was periodic abdominal pain and monthly dis- 
charge of blood from the urethra. From the age of 11 there was periodic swelling of the 
breasts. The patient was unusually bright, preferred masculine pursuits, and was a good 
athlete. There was no evidence of a sexual psychological problem. The 17-ketosteroids in 
urine were 75.7 mg. per 24 hours. Laparotomj^ revealed female genital organs and the 
uterus and one ovary were removed. There was no enlargement of the adrenals. The 
vagina opened into the urethra. No postoperative values on ketosteroids w^ere given, and 
no description of the ultimate development of the external genitalia. — R.C. 

Faulkner, R. L. and E. A. Riembnschneidbr. Reactivation of endo- 
metriosis bj’- stilbestrol therapy. Am. J. Obst. & Gynec. 50 (5) : 560-561 
(1945). 

The authors reported a patient wdth severe periodic bleeding from endometriosis of 
the bowel which required in all over seventy partial or whole transfusions. Surgical 
castration was finallj’' done and the patient had no more bleeding until given diethyl- 
stilbestrol for menopausal symrptoms. This lead to a severe recurrence of bleeding. Per- 
manent recovery followed discontinuance of this therap 3 ^ — C.D.D. 

Frank, I. L. Uterine bleeding and extragenital disturbances. Am. J- 
M. Sc. 210: 787 (1945). 

In this re\’iew article the author analyzes 125 communications from the literature m 
terms of extragenital disturbances and diseases of the bodj’’ that have been reported to 
be associated with uterine bleeding in order to estimate the frequency and importance 
of such causes. He discusses; 1) the influence of the central nervous system, 2) phl'si^ 
agents, 3) diseases of the endocrine glands, 4) infectious diseases, 5) allergy and t le 
menstrual cycle, 6) blood dyscrasias, 7) avitaminosis, S) rdsceral disease, and 9) atypic*'' 
bleeding of physiologic origin. He concludes that the ultimate origin of verj’’ many cases 
of dysfunctional uterine bleeding is not sought out, because physicians have been mg 
to accept as causes either minor incidental pehdc lesions or endocrine imbalances, v ) 
may be merely intermediate effects. Relief following hormone therapy or curettage o - 
not demonstrate a primary disease, and both may be follow'ed by a recurrence of 
rhagia. Uterine bleeding has two dangerous implications: cancer and blood 
latter usually receives prompt therapy, but the former is insidious and cannot .=3 e } 
kept waiting. Metrorrhagia usually means a neoplastic lesion of the uterine 
and demands an early diagnostic curettage. Menorrhagia, however, is almost a'w. 
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benign. Tracing menorrhagia to an otlierwisc subclinical disturbance is a tedious and 
uncertain process, but on occasion it ^n!I suggest cures rather tlian palliatives, and may 
often avert unnecessary or fruitless surgical procedures. Accumulating data indicate 
that uterine bleeding commonly derives from systemic rather than purely local dis- 
turbances. — E.C.U.yJ r. 


GilL; a. J., G. T. Galdt^tell, and J. L. Goforth. Choriocarcinoma of 
the testicle. Am. J. iM. Sc. 210 : 745 (1945). 

The authors report tlic historj* and p.athological findings of three recent cases of 
choriocarcinoma of the testicle. After histological study of these cases and consideration 
of part of the extensive literature on the subject, they believe that these tumors arise 
from primitive cells wliich have essentially the same capacity as the developing ovum and 
that the malignant trophoblastic elements of those tumors arc derived from ectoderm in 
the same way as the comparable tissue in ordinarj- pregnancy. They consider that the 
cells from which these tumors arise arc inultipotcntial sc.x cells normally present in the 
adult testicle; these colls arc probably spennatogonia. The authors think that the dif- 
ferentiated elements of tlic teratoma in tcsticul.ar tumors arc probably not responsible 
for any hormone production which nuiy be observed, and that it is unlikely tliat any of 
the testicular tumors ■^'itli the exception of the choriocarcinoma elaborate any Iionnone 
of themselves. Tlicy believe that the finding of gonadotrophic hormones in the‘‘G other 
tumors suggests eitlier undisclosed trophoblastic tis.sue or a systemic endocrine dysfunc- 
tion which, as others have pointed out, may have preceded tlie occurrence of the tumor. 
~E.C.R.,Jr. 

Greene, R. D. B. E., A neu' synthetic estrogen. Brit, M. J. 1: 9-10 
(1945). 

The synthetic pro-estrogen alpha, alph.a-di-(p-cthoxyphenvl)-beta-phonvlbromethyl- 
ene was administered to patients suffering with mild menopausal symptoms, to thiee 
cases ^vith carcinoma of the prostate and three patients witli uterine atrophy. In the six 
patients with vasomotor s 3 ’’mptoms of tlic climacteric the drug given orallj' in doses of 
one to two grams brought relief from sjunptoms for two to tliree weeks. The good effect^ 
were maintained by wecklj' doses of 100 to 300 mg. Tlie three cases of uterine atrophy 
showed little benefit but did not respond readily to other estrogens. It failed m carci- 
noma of the prostate; two patients who showed no improvement with D. B. E. re- 
f=pondcd dramatically to stilbc&troL The drug seems to be inferior to other synthetic 
estrogens in some respects and its onl^' advantage is a prolonged action wliich allows 
weekij' doses to be used. — L.T.S. 

Huggett, a. St. G. and J. J. Pritchard. Experimental fetal death: the 
siirvi\ang placenta. Proc. Roy. Soc. Med. 38: 261 (1945). 

The placental structure in rats was studied following fetal death produced bj’ 1) crush- 
ing the embryos, 2) injection of pregnant mare’s serum before the 12th daj’, 3) injection 
of estrone on the 9tli day, 4) double ovariectomy o) on days seven to ten, b) on the lltli 
tlay und c) after the I2th day. Prior to daj's 11 and 12 estrone,- pregnant mare’s scrum 
and bilateral ovariectomj' caused decidual necrosis and deatli of the embr 3 ’os, probabl 3 ' 
tine to an alteration of the estrone/progesterone balance. Placentae survived after fetal 
death if the mesodermal-allantoic elements were differentiated. — R.C. 
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Jones, G. E. S. and R. W. Telindb. The curability of granulosa-cell tu- 
mors. Am. J. Ohst. & Gynec. 50 (6): 691-700 (1945). 

The authors report three patients who developed recurrences of granulosa-cell tumor 
not less than 14 years after the original operation. All three have died, at 18, 20 and 21 
years respectively, following the removal of the primary tumor in spite of the fact 
that the tumor originally gave no evidence of malignancy. All three were postmeno- 
pausal at the time of their recurrences and all showed clinical signs of estrogenic activity. 
Total urinary estrogen values, were not extremely high in the two of them, falling within 
the range of values for normal cyclic women. — C.D.D. 

Kaplan, I. I. The effect of radiation on the function of the ovary in 
young girls : Supplementary report. Am.. J Ohst. & Gynec. 50 (3) : 340- 
341 (1945). 

In 1939, the author reported a patient who at the age of years received intensive 
irradiation, x-ray and radium, for a pelvic tumbr and who, in spite of this, subsequently 
had a normal menarche at 12. She continued to menstruate regularly until the age of 19. 
In 1943, this patient developed metastasis in the region of the coccyx and died a little 
more than one year later. The pathologic diagnosis was spindle-cell sarcoma, neurogenic 
type. — C.D.D. 

McIntosh, C. B. and W. E. Brown. Adrenogenital pseudohermaphro- 
ditism treated with stilbestrol. J. Pediat. 27: 322 (1945). 

The case is reported of a five-year-old child with the following features: 1) abnormally 
rapid growth rate with measurements equivalent to average for 7.5 years; 2) uncertain 
sex, although reared by parents as a girl; 3) physical examination essentially normal ex- 
cept for large size, tendency toward masculine physique, large amount of pubic hair of 
female pattern, a phallus 2.5 inches in length with a definite glans and prepuce but no 
urethral opening, a urethral orifice in the complete hypospadic position just below tlie 
phallus, well developed labia, small vaginal orifice partially obliterated by a membrane, 
and no testicles palpable; 4) excessive amounts of 17-ketosteroids in the urine; and 5) a 
exploratory laparotomy normal tubes and ovaries, a rudimentary uterus, and genera ize 
enlargement of both adrenal glands.. Part of one adrenal gland was removed and micro 
scopic section revealed diffuse hyperplasia of the cortex. Roentgen therapy to 
adrenal glands produced no change in the patient’s appearance or in the size o 
clitoris after an interval of two months. Oral stilbestrol (5 mg. daily for four mon 
caused development of the breasts, pigmentation of the nipples, and appearance 
axillary hair, but no change in the size of the clitoris; however, vdth smaller _ 
stilbestrol for 20 months there was a definite decrease in the size of the clitoris an a 
crease in the rate of growth so that the child grew at a normal rate. At this time 
epiphyses were found to be nearly closed, which might have been due to sti 
the estrogen wms discontinued. Plastic operations consisting of amputation of e^ 
and extension of the vaginal orifice were successfully performed at the age ‘ ^.^^1 
years. Attention is called to the fact that the patient had an older sibling v it i 
features who died of pneumonia at the age of six years, two years before the pa m ^ 
first studied. Because of this history, the androgen excretion of the patient s mo 
examined and was found to be normal in amount. — E.C.B., Jr. 


June, 194G 


GONADS 


447 


Rubinstein, B. B. and H. S. Guterman. A simple technique for prepar- 
ing vaginal smears. Am. J. Obst. & Gynec. 60 (5): 565-567 (1945). 

Tlie .autliors described in detail n. simple and practical means of preparing vaginal 
smears which is ada])table to lioinc and office use by tlie patient and for the physician. 
-C.D.D. 

Stein, I. F. Bilateral polyey.stic ovaries: significance in sterility. Am. J. 

Obst. & Gynec. 60 (4); 385-398 (1945). 

The author has studied 53 patients with bilateral polycystic ovaries. The diagnosis 
usually was based on a typical clinical syndroiuc, characterized by menstrual irregu- 
larity featuring amenorrhea, presumed sterility, masculine typo of hirsutism, and less 
consistently, retarded breast development and obe.sity. The diagnosis was substantiated 
by demonstrating the ovarian lesions nith pneumoperitoneum. The authors found endo- 
crine therapy valueless. Bilateral wedge resection and suture of the ovaries was done in 
all instances. There were no recurrences and 04.5 per cent of the married women became 
pregnant. — C.D.D. 

Patton, G. C. Dicthylstilbestrol in the treatment of functional ovarian 

disorders. Am. J. Obst. & Gynec. 60 (4): 417-421 (1945). 

The author treated 107 women with 232 functional ovarian complaints wiiich included 
dysmenorrhea, simple cystic ovaries, irregularity in menstrual rhythm, profuse bleeding, 
and infertility. All patients received diethylstilbcstrol, five milligrams orally daily for 
20 days, therapy being started at the end of bleeding. The following results were re- 
corded; partial or total relief in 50 per cent of dysmenorrheic patients; ovaries returned 
to normal size in 37 of 47 patients with cystic ovaries; in 13 of 14 jiatients with con- 
tinuous uterine bleeding, hemostasis was produced in one to four d.ays; 70 per cent of all 
menstrual disturbances were partially or entirely corrected; and in an admittedly in- 
complete study on infertile women, 20 per cent conceived, — C.D.D. 

Watt, L. 0. Endometrial biopsy curette. Brit. M. J. 1: 843 (1945). 

An improved endometrial biopsy curette is described which is designed to give in- 
formation in sterility investigations. The terminal cup is as short as po.ssible allowing a 
biopsy to be taken from close to the fundus of the uterus and so give a much larger and 
longer strip of endometrium for histological section. The large, sharp, prominent edge 
of the curette cup improves the possibilities of getting an adequate sample of atrophic 
endometrium. — L. T.S. 

Way, S. D. B. E. in treatment of menopausal symptoms. Brit. M. J. 1 : 

10 ( 1946 ). 

Eleven cases of menupaus.al disturbance were treated with D. B. E. Five were com- 
pletely relieved of their symptoms, three were greatly improved and three failed to re- 
spond even after doses of three grams. The three patients who were improved but not 
completely relieved and two of the three failures were treated with stilbestrol and were 
almost completely relieved in throe weeks after starting stilbestrol therapy. It appears 
from this small series that D. B. E. is probably not as effective as stilbestrol in the relief 
of menopausal symptoms and its sole advantage is that it needs to be administered in- 
frequently.— 
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HYPOPHYSIS 

Cooke, R. T. Simmonds’ disease due to postpartum necrosis of the ante- 
rior pituitary gland.- Brit. M. J. 2 : 343 (1945) . 

A case of Simmonds’ disease is described in a woman aged 59 due to necrosis of the 
anterior pituitary dating from a confinement twenty-seven years before. The patient 
showed a BMR of -37 per cent and a prolonged fall and greatly delayed return of tlie 
blood sugar on the administration of 1.4 units of insulin. The urinary 17-ketosteroicls 
were zero. The patient died of cachexia and heart failure. On autopsy the pituitary ap- 
peared as a collapsed empty shell and adenocarcinoma of the pyloris was also present.— 
L.T.S. 

De Robertis, E. and E. Del Conte. A cytological method for the de- 
termination of the thyrotrophic hormone of the pituitary gland. Rev. 
Soc. Argent. Biol. 20 : 88 (1944). 

The authors have developed a quantitative method for the assay of the thyrotrophic 
hormone based on the amount of intracellular colloid in the thyroid gland. They have 
devised a cytological coefficient, which is defined as the ratio between the number of 
colloid droplets X 100 and the average diameter of the follicles. The sensitivity of the 
method was determined as follows: Young guinea pigs were injected with various doses 
of thiTotrophic hormone and 30 minutes later were sacrificed. The thyroid glands ivere 
frozen in liquid air, dried by the Altmann-Gersh method and stained with aniline blue- 
orange G stain. The glands showed a significant increase in the intracellular colloid even 
when treated with as little as 0.0002 Junkniann-Scoeller units of thyrotrophic hormone. 
The cytological coefficient increases with the dose, and as illustrated by a curve published 
in the paper, there exists an approximate proportion between this coefficient and the 
logarithm of the dose. A “guinea pig cytological unit” is devised; this is the amount of 
thyrotrophic hormone injected intravenously in a young guinea pig which will produce 
a fourfold increase in 30 minutes in the cytological coefficient of the control animal. 
The authors report that this cytological method can be applied to the assay of thyro- 
trophic hormone in organic fluids of normal and pathological individuals. — F.A.de laB. 

Morgan, J. Acromegaly with pregnancy. Proc. Roy. Soc. Med. 88: 326 
(1945). 

A case of a primipara, aged 34, who had been married sev'-en jmars, and who had al- 
ways suffered from headaches is reported brieflJ^ The patient had not noted any chatip 
in the size of hands or feet or in facial appearance. She was first seen when three mont is 
pregnant and with well-developed acromegal 5 \ An .x-ray of the skull revealed enlaige 
ment of the pituitary fossa suggestive of a moderate-sized tumor. The symptoms hat 
not progressed further by the 36th week of pregnancy. — R.C. 

PisETSKY, J. E. Pituitary adenoma associated with chronic duodenal 
ulcer. J. Nerv. cfc Ment. Dis. 102: 537 (1945). 

The author discusses the work of Cushing and others on the relationship of diencepiad 
ic-pituitary disorders and peptic ulcer. He then presents a case of pituitary a cno 
with visual disturbances which date back 24 years. For more than eight years the pa 
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has had a chronic duodena! ulcer. Since irradiation of tlic tumor six years ago, witli the 
exception of occasional gastric complaints, the symptoms have come to a relative stand- 
still. The association of manifestations is accounted for on the basis that disturbances in 
impulse formation in the cerebral cortex and hypothalamus, as a result of pressure pro- 
duced by the tumor, result in increased gastric peristalsis, hypersecretion and vasocon- 
striction which produce ischemia and then erosions, ulcerations or perforations of the 
stoumch wall. — R.G.II. 


PANCREAS 

Grbenblatt, M., J. ^Iurray, and H. F. Root. Electroencephalographic 
studies in diabetes mcllitus. Nexo England J. Med. 119-121 

(194G). 

A scries of forty patients witli uneompticated dialjctes and a series of thirty-five 
diabetic patients with repeated severe insulin reactions were studied for clcctrooncephalo- 
graphic abnormalities. The incidence of abnormal electroencephalograms in the series 
with uncomplicated diabetes was eight per cent which compares favorably ^rith the range 
in unselccted groups of non-dinbetic persons. In t!ie series of thirty-five patients with 
repeated insulin reactions eighteen showed definitely abnormal electroencephalograms. 
The authors conclude that the evidence supports the theory that severe repeated insulin 
reactions arc due not only to unstable carbohydrate regulation but also to unstable cere- 
bral function as well. Tliey con.sidor insulin sensitivity as evidence of an original under- 
lying abnormality rather than a cau.se of tJic cortical changes, and that the electroen- 
cephalogram can be a definite aid in evaluating the stability of cortical function in 
diabetic patients. — h.T.S. 

LiEBEitMAN, A. A. Nervous and mental manifestations observed in spon- 
taneous hypoglycaeniia. (Elgin State Hospital.) Elgin Papers. 5: 43 
(1944). 

A case is presented of spontaneous hyperinsulinism due to pancreatic adenoma with 
chronic mental symptoms for three years and presented ns recovered in the physical 
and mental aspects twentj’ months following surgeiy. Two cases of so-called functional 
hypoglycemia are presented as recovered upon dietary- management alone, emplojdng 
the high-protein, low-carbohydrate, moderntc-fat diet. In such cases symptomatic relief 
may be obtained by administering carbohydrate in amounts too small to raise the blood- 
sugar titre. From the cases cited and evidence from the literature it appears that hypo- 
glycemic states may manifest themselves as simulating any and all varieties of nervous 
and mental disorders. Emphasis is laid upon the remarkable reversibility of cerebral re- 
actions in chronic hypoglycemia. The psychosomatic aspects of such cerebral reactions 
are emphasized. — R.G.H. 

Malins, j. M. Globin insulin: clinical trial. Brit. M. J. S: 318-319 
(1945). 

Globin insulin was used in single daily doses in 36 cases of which 33 had had no previ- 
ous treatment. All had a history of acute onset of diabetes. Tiie diet was approximately 
the same for all patients. In ten cases perfect control, both clinical and biochemical, was 
obtained. The average dose in this group w'as twenty units. In sixteen cases control was 
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only fair. Hyperglycemia and glycosuria persisted although weiglit and general health 
were maintained. Insulin reactions frequently occurred in this group even when the dose 
was increased only to control the symptoms while hyperglycemia persisted. Six of this 
group have been changed to protamine zinc insulin with satisfactory results. In ten cases 
control was definitel}'" inadequate and they were transferred to the protamine zinc insulin- 
regular insulin mixture. Globin insulin is considered to have a limited place in the treat- 
ment of mild and moderately severe diabetes. — L.T.S. 

Wechsler, H. F. and J. I. Weimek. Pancreatic lithiasis: a report of two 
cases in young adults. Gastroenterology 5: 181 (1945). 

Two men, aged 27 and 28, respectively, had histories of digestive complaints and ab- 
dominal pain dating to the ages of ten and eight years, respectively. Bloating; nausea; 
vomiting; upper abdominal pain, not relieved by food and aggravated by fried and 
greasy foods; steatorrhea; a slight decrease in sugar tolerance; and the presence on roent- 
genography of multiple, irregular calcified shadows in the region of the pancreas com- 
pleted the picture in each instance. One of the patients had been treated for renal colic; 
the other for peptic ulcer. The authors conclude that “the possibility of a pancreatic dis- 
turbance with eventual formation of demonstrable calculi must be considered in the dif- 
ferential diagnosis of recurrent attacks of upper abdominal pain of obscure etiology at 
any age period. — T.H.McG. 


PARATHYROID 

WiGLEY, J. E, M. AND D, HuNTER, Calcinosis in a case of chronic 
nephritis with secondary hyperparathyroidism. Proc. Roy. Soc. Med. 
38: 141 (1945). 

A case is reported with autopsy findings showing chronic nephritis and lu'perplasia of 
all four of the parathyroid bodies. — R.C. 
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FRIDAY, JUNE 28 

S:30 A.M,, Registration 
I. 9:30 A.M. Colonial Room 
Carl R. Moore, presiding 

1. Psychosomatic Aspects op Endocrinology 

Friedgood, Harry B., Department of Medicine, University of Southern 
California Medical School and the Los Angeles County Hospital, Los 
Angeles. 

2. Psychic and Endocrine Factors in Obesity 

Freed, S. Charles, San Francisco, California. 

3. Control of Endocrine Obesity 

Kunde, AI. M., Northwestern University Medical School and Out- 
patient Endocrine Clinic of the Cook County Hospital, Chicago. 

discussion 

4. Three Unusual Non-Neoplastic Ovarian Endocrinopathies 

Goldberg, Minnie B., Alice F. AIaxwell {by invitation), and Pearl 
j\I. SaiiTH (by invitation). Divisions of Medicine and Pathology, Uni- 
versity of California Medical School, and the Hospital for Women a?ul 
Children, San Francisco. 

5. Bilateral Cryptorchidism in Identical Twins 

Glass, S. J., Los Angeles. 

6. Carcinoma of the Testis 

Reynolds, Ralph Arthur, San Francisco. 

DISCUSSION 

7. Preliminary Report on Protein-Bound Iodine Studies in Thyroid 
Diseases 

SoLEY, Mayo H., University of California Hospital, San Francisco. 

8. Anatomical Evidence of Thyroid Hypofunction in Alloxan In- 
duced Diabetes Mellitus 

Bennett, Leslie L. {by invitation), Alexei A. Koneff {by invitation), 
and Adrianne P. Applegarth {by invitation), Instihde of Experi- 
mental Biology, University of California, Berkeley. 

9. The Effect of Estrogens on the Thyroid 

Gassner, F. X., Colorado Experimerit Station, Fort Collins. 

DISCUSSION 

10. Factors Influencing Insulin Production 

Anderson, Evelyn, Joseph A. Long {by invitation) and Virginia 
Sutton {by invitation), Institide of Experimental Biology and Dinston 
of Medicine, University of California, Berkeley and San Francisco. 

11. Biological Assay of Insulin. Objective Determination of the 
Quantal Response of Mice. 

Thompson, R. E. {introdiiced by F. C. Koch), Pharmacology Section, 
Armour Laboratories, Chicago. 

12. Insulin Resistance; A Case Study. 

McGaa^ack,' Thos. H., Solomon D. Klotz {by invitation), Mildr 
Vogel {by invitation), and James F. Hart {by invitation), 

Medical College, Metropolitan Hospital Research Unit, Neiv York. 

discussion 

II. 2:00 P.M. Colonial Room 

13. The Effects of Groaa^th Hormone and Adrenocorticotropic 
Hormone on the Urinary Glucose and Nitrogen Excretio.n 
Diabetic Rats. ’ 
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H A CoMPAniSON OF THE AcUIL CprECTS OF COKTICObTERONE \ND 17- 
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Incli, Duioin .7 , Rlth Sheipard (by t«u/a/ioH), and Marmn H 
ICuuFNGv (6v t7it The Research Lahoratoncs The Upjohn 

Company, Kalamazoo 

15 The Tsoi vtion oi ANiw Acthe Steroid from the Adrfnai Cortex 
Lomenstein, Bertrvnd JC and R L Zmemfr Department of 
Anatomy, College of Physicians and Surgeons, Columbia University and 
Department of Pharmacotherapy, flartard Unuersity Medical School 
discussion 

1C Thf Quantitation of A\iiL\n\ IlAm GROirni as an Index or Endo- 
crine ruNcrriON 

Kinseil, Ij W, Edw C Reiffnstein, Jr, Dorothi Bryant (by 
imitation), and Tuller Albright, Oakland and Boston 
17 Thf Assi ssmfnt of Somatic ANDRooiN-i 

Batefi, N\nc\ (by imitation), and Lfonv M Bayer, Institute of 
Child Welfare of the Unuersity of Cahforma, and the Stanford Unuer- 
sity School of Medicine 

IS SFXUALBriUMOROFTHt BOAINF Af Al E UsED IN ArTIFIU AL InSEMIS A- 
TION 

Hart, G H, W AI Regan, and S AV AIfad (introduced by H H 
CoLi), Buisiom of Animal Ifushandry, Unuersity of Cahforma, Dans 
DISCUSSION 

19 Endocrine Ieaturi and Trfatmfnt of Chronic Castic Mastitis 
AND Thfir Relation to Infbrtiliti 

AIorton, losnii H , of Medicine, K V Mcrfical College, HoRcr 
(t Fifth Atenuc Hospitals — and the Endocrine Service of Dr T H 
McGai ack at Metropolitan Hospital 

20 Artificial Rfproduction or thl Ciclic Changes in Cermcal 
AIlcus in Human Csstratfs 

Abardanel, a R , Departments of Obstetrics and Gynecology, College 
of Medical Eiaugchsls, Los ingeles 

21 Further Studies on the Control of AIbnorrhagia 

Greenblatt, Robert B , Department of Endocrinology, University of 
Georgia School of Medicine, Augusta 
discussion 

22 Factors Concerned in the AIaintenancb of Function or the 
Corpus Luteum 

Nelson, AV 0 , Department of Anatomy, College of Medicine, The 
State Unuersity of Joiia, loua City 

23 Induction of 0\ ulation in the Diestrous Mouse ba Gonadotropins 

Saunders, Francis J , Research Laboratories of G D Searle A Com- 
pany, Chicago 

ANNUAL DINNER 

HI 7 30 p M Colonial Room, Hotel St Francis 

Presentation of the E R Squibb iL Sons Amard for 1944-45 
Presentation of the Ciba Award for 1944-45 
Philip E Smith, Chairman of the Committee on Awards for 1944~45 
Presentation of the K R Squibb A Sons Award for 1945-46 
Presentation of the Ciba Aw ard for 1945-46 
AA'^illard 0 Thoaipson, Chairman of the Committee on Awards for 
19/f5~4G 
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Peesidential Addeess: Contbibutions of Baby Opossums to Endo- 

CEINOLOGY 

Gael R. Mooee, The University of Chicago. 

SATURDAY, JUNE 29 
IV. 9:00 A.M. Colonial Room 

24. Diagnosis of Hydatidifokm Mole by Gonadoteophic Hoemone As- 
say Using the South Afeican Feog. 

Weisman, Abner I., and Cheistopher W. Coates {hy invitalion), 
Crow Creek Hospital, Ft. Thompson and New York. 

25. The Influence of Various Hormones on the Resistance of Swiss 
Mice to Adapted Poliomyelitis Virus. 

Anderson, John A. and Vernon Bolin (by invitation), Department 
of Pediatrics, Salt Lake County Hospital, University of Utah, Salt Lake 
City. 

26. The Validity of Endocrine Research on the Domestic Norway 
Rat. 

Richtee, Curt P., Phipps Clinic, The Johns Hopkins Hospital, Balti- 
more. 

discussion 

27. Discussion of a Simple, Rapid and Practical Means of Determin- 
ing Urinary Gonadotrophins in Patients. 

JuNGCK, Edwin (by invitation), William Maddock (by invitalion), 
and Carl G. Heller, Departments of Physiology and Medicine, Uni- 
versity of Oregon Medical School, Portland. 

28. Gonadotrophins in Nervous Exhaustion Due to Ovarian Hypo- 
function. 

Hawkinson, L. F., Oakland. 

29. Equine Gonadotropin. Nine Years of Clinical Experience. 

Hall, George J., Sacramento. 

discussion 

30. The Synergistic Action of Progesterone with Testosterone 
Propionate on the Reproductive Tract of the Castrate Female 
Opossum. 

Morgan, Charles F., Department of Pharmacology and Materia 
Medica, Georgetown University, Washington, D. C. 

31. The Source of the Excess Creatine Following Administration of 
Methyltestosterone. 

Samuels, Leo T., Dorothy M. Sellers (by invitation), and Carley 
J. McCaulay (Joy invitation). Department of Biological Chemistry, 
School of Medicine, University of Utah, Salt Lake City. 

32. Experimental Use of Testosterone in Premature Infants. 

Shelton, E. Kost, The Shelton Clinic, Los Angeles. 

discussion 

33. Craniopharyngioma with Infantilism: Case Report with Clinical 
AND Pathological Studies. 

McGavack, Thos. H., Raymond Harris (by invitation), _ 

Saccone (by invitation) and Harry Goldberg (by invitation), 

York Medical College, Metropolitan Research Unit, Neiu York. 

34. Continuous Ghowth of Normal Rats Receiving Pure R 

Hormone. „ . \ 

Evans, H. M. (by invitation), Miriam E. Simpson (by 
Choh Hao Li (by invitation), Institute of Experimental Biology, 
versity of California, Berkeley. 

35. Observations on the Use of the Serum Phosphorus 



Index of Pituitary Gro'n^'tii Hormone Activity; the Effect of 
Estrogen Therapy in Acromegaly. 

Reifenstein, Edward C., Jr.; Laurence W. Kinsell; and Fuller 
Albright, Devarlnienl of Medicine^ Harvard Medical School and the 
Medical Sendee of Massachusetts Goieral Hospital, Boston. 

3G. Factors Influencing the Production of Cardio-Vascular Diseases 
BY Anterior Pituitary and Corticoid Hormones. 

Selte, Hans, Institute of Experimental Medicine and Surgery, UnU 
versity of Montreal, Canada, 

discussion 

V. 2:00 r.M. Colonial Boom. 

37 . The Substance in Late Pregnancy j\Iare Seruai Causing Ovarian 
Inhibition. 

Cole, H. H., Dimton of Animal Ilushandry, University of California, 
Dans. 

3S. The Problems of Antigonadotropins in Clinical Therapy*. 

Leathem, J. H., and A. E. Uakofp, Department of Zoology, Rutgers 
University, New Brunswick, and the Departments of Obstetrics and 
Gynecology and the Endocrine Laboratory, Jefferson Medical College and 
Hospital, Philadelphia. 

39. End Results of Treatment of Pituitary Dwarfs with Chorionic 
Gonadotropin and Sex Hormones. 

ThOxMpson, W. 0., N. J. Heckel, and P. K. Thompson {by invitation), 
Chicago. 

discussion 

40. Advantages of Modified Protamine Zinc Insulin in the Regula- 
tion OF Diabetes. 

MacBryde, Cy'ril ^r., Los Angeles. 

41. Effect of Iodine Intake on Thyroid Iodine Distribution and 
Thyroid Weight of Rats Treated with Thiouracil and other 
Goitrooens. 

]\IacGinty, D. a., and E. A. Sharp, Research Laboratories, Parle, 
Davis <& Company, Detroit. 

42. The Reversible Inactivation of Thy’rotropic Hormone. Its In- 
activation BY* Thyroid Tissue and Reactivation by Thiouracil and 
other Goitrogenic Agents. 

Rawson, Rulon W., Alexander Albert {by invitation), Janet W. 
McArthur {by inntation), Priscilla Merrill {by invitation), 
Beatrice Lennon {by invitation), and Charlotte Riddell {by in- 
vitation), The Thyroid Clinic Massachusetls General Hospital, Boston. 
discussion 

43. Sensitivity of the Reproductive Sy'stesi of Hy'pophysectomized 
Fortt-Day-Old !Male Rats to Testosterone Propionate. 

Simpson, IMiriam E. {by invitation) and Herbert M. Evans {by in- 
vitation), Institute of Experimental Biology, University of California, 
Berkeley. 

44. The Syndrome of Congenitally Absent Ovaries, with Infantil- 
ism, High Urinary Gonadotropins and Short Stature, with other 
Congenital Abnormalities, such as Short Webbed Neck, Cubitus 
valgus, Coarctation of the Aorta, etc., and Tabular Presenta- 
tion of Twenty-One Previously Unpublished Cases. 

Lisser, H., L. E. Curtis {hy invitation), Roberto F. Escamilla, and 
Minnie B. Goldberg, Division of Medicine, University of California 
School of Medicine, San Francisco. 

45. Adrenal Ascorbic Acid Response to Adrenocorticotropic Hormone 
IN Intact and Hypophtsectomized Rats. 



jN'Iunson, Paul L. and F. C. Koch, Biochemical Research Division 
Armour and Company, Chicago. ' 

nisctrssioN 

46. The Use of Desoxycorticosterone Acetate in a Beeswax jMixturk 
FOR the Treatment of Addison’s Disease. 

Code, Charles F. (by invitation), Edward H. Rynearson, and 
Mabschelle H. Power (by invitation), Section on Clinical Physiology, 
Division of Medicine, and Section on Clinical Biochemistry, Mayo 
Foundation and Mayo Clinic, Rochester. 

47. Luteotrophic Action of Chorionic Gonadotrophin in the "Woman. 

Brown, W. E., and J. T. Bradbury, Department of Obstetrics and 
Gynecology, The State University of Iowa, Iowa City. 

discussion 

VI. 4:15 P.M. Colonial Room 

ANNUAL business MEETING 

VII. Papers read by title. 

48. Further Observations on the Absorption of Subcutaneously 
Implanted Pellets of Hormonally Active Steroids. 

McGavack, Thomas H. and Herman Reinstein (by invitation), New 
York Medical College, Metropolitan Hospital Research Unit, New York. 

49. Absence of Renotropic Action of Pure Adrenocorticotropic 
Hormone (ACTH). 

Simpson, Miriam E. (by invitation), Choh Hao Li (by invitation), and 
Herbert M. Evans (by invitation). Institute of Experimental Biology, 
University of California, Berkeley. 

50. The Rate of Metabolism of Steroid Hormones by the Livers of 
Different Species. 

Samuels, Leo T., and C. J. McCaulay (by invitation), Department 
of Biological Chemistry, School of Medicine, University of Utah, Salt 
Lake City. 

51. The Comparative Effect of Various Goitrogenic Agents on the 
Collection of Radioactive Iodine by the Thyroid in Rats and 
Chicks. 

Rawson, Rulon W., D. a. McGinty, and Wendell Peacock (by 
invitation), The Thyroid Clinic, Massachusetts General Hospital, Bos- 
ton; the Research Laboratories, Parke Davis tfc Company, Detroit; and 
the Nuclear Physics Laboratories, Massachusetts Institute of Technology, 
Cambridge. 

52. Turner’s Syndrome. A Case Report, 

Moffat, William M., The Santa Barbara Clinic, Santa Barbara. 

53. Influence op Metabolism Enuresis. 

OsLUND, Robert M., Boss-Loss Medical Group, Los Angeles. 

54. Quantitative Inhibition of Oestrogen Effect on Chick Oviduct 
BY Progesterone. 

Hertz, Roy, National Institute of Health, Bethesda. 

55. The Effect of Subcutaneous Administration and Topical Applica- 
tion OF Steroid Preparations to the Pigmentation Area of tug 

Hamster. _ . / 

Kuppbrman, Herbert S. Department of Endocrinology, University oj 
Georgia School of Medicine, Augusta. 

56. The Influence op the Adrenal Cortex on the Metabolism of t 

Eviscerated Rat. . „ • 

Roberts, Sidney (Joy invitation), The Worcester Foundation for x] 

mental Biology, Shrewsbury. 

57. The Nature of Benadryl Activity: Glucose Tolerance Curves. 

Reinstein, Herman (by invitation), and Thomas H. aIcCai. 
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AVw York Medical College, Melropohlan Hoijiital liesearch Unit, iVew 
York 

5S Natuhe A^D DiSTitinuTiON oi thp Skeletal ABLonAuiiTins in Cusn- 
ing’s Syndrome 

AinnioiiT, 1 llleii, Anne P roniiLS, onii Edmaiid C Elitfnstein, 
Jn , Department of Medicine, llariard Medical School and the Medical 
Sen ICC of Maisachiiicits General Hospital, Boston 
59 JIanagement of TimFAHNED and Habitdal Adoktion by Large 
Doses or Oral Estrogfn 

Ar ARB ANLL, A R , Departments of Obstclnes and Gynecology, College of 
Medical Viangcbsls, Los Angeles 

CO Clinical Syndromes of Aberrations in Corpus Lbtecsi Eunction 
Parrett, Virgil 0 (by imitation), and A R Abarbanel, De;)art- 
ments of Obstetrics and Gynecology, College of Medical Eiangclists Los 
Angeles 

01 Problem OF 'Closed Pai I OPIAN Turfs ’Hormonai Differentiation 
of Turis Closed by Spasm from Those Ciosid by Oroanic Path- 
ology BY Means of Mftiiyl Testostfronf 

Abarbanil, a R , Departments of Obstetrics and Gynecology, College of 
Medical Eiangclists, Los Angeles 

02 The Use of Sodium Para-Ayhnobi nzoaye Parentfraiiy in the 
Treatmint of Hyperthyroidism 

Berman, Louis, A'cw York City 

03 Hypogonadotrophic Eunuchoidism — Its Ciinical and Laboratory 
Delineation from other Forms of Hypogonadism m itii a Discourse 
ON Treatment 

Heller, Carl G and IVarrfn 0 Ni isov. Departments of Physiology 
and Medicine, Uniicrsity of Oregon Medical School, Portland, and De- 
partment of Anatomy, Umiersity of Joica Iona City 

04 Dew RUINATION OF Corticosw RoiDS IN Urinl 

LoAABNSTriN, B E,A C Corcoran, awl Ira INE H Vaoe, Research 
Diiision, Clei eland Clinic Poimdation Cleicland 

05 The Efiect of HYPOPiiYf-rcroMY on the Time of Lay or the Hfn’s 
Egg 

Rothciiiid, Irying {introduced by Richard M Traps), Agricultural 
Research Center, U S Department of Igiicidture Bcltsnllc Maryland 
GO Parathyropituitary Syndroaie in Pituitary Basophilism 
Perlman, Robert M , San Francisco 

07 Diurnal Variations in tiif Lea els of Blood Glucose of Normal 
Human Beings Subiected to Various Types of Caloric Restriction 
ScHAViMMER, David {bij imitation), and Tiioyias H McGay acn. New 
York Medical College, Metropolitan Hospital Research Unit, New York 
OS The Role of Sen Hormones in the Origin and Deyelopmfnt of 
Endometrial Glands in the Opossuyi 
Moore, Carl R and Elizabeth A Tailor {by imitation), Hull 
Zoological Laboratory, The Umiersity of Chicago, Chicago 

ABSTRACTS 

ARRANGED ACCORDING TO NUMBER 

1 PsicnosoMATic Aspects of ENDocniNOLOO'i 

Harrj B rnedgood From the Department of Aledicine of tlie Univer'5it\ 
of Southern California Aredical School and the Los Angeles County Hos- 
pital, Los Angeles, California 

Carefullj conducted obseraations were made of cases in uhich emotional con- 
flicts precipitated endocrinopathies such as exophthalmic goiter adipo'^ogenital 
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dj'strophy, amenorrhoea, meno-metrorrhagia, dysmenorrhoea and diabetes niel- 
litus. Other cases were studied in which personality changes and abnormal emo- 
tional beha^dor resulted from h3’-pothalamo-hypophj"sial tumors and from Cush- 
ing’s sjmdrome due to adrenocortical neoplasm. These data indicate that the nerv- 
ous sj^stem influences the functional activity of certain endocrine glands either 
by their innervation or through neuro-humoral means, and that an abnormal sup- 
ply of hormones maj’’ affect the behavior pattern in certain circumstances. 

Correlation of the available anatomical, phj’-siological and clinical data discloses 
that the hj’’pothalamo-hypophysial area plaj^s an important role in the mechanism 
by means of which emotional conflicts directly or indirectly disturb the functional 
activdtj’' of certain endocrine organs. 

2. Psychic and Endocrine Factors in Obesity. 

S. Charles Freed. San Francisco. 

Overweight is vdth rare exception a non-endocrine disturbance. It is a result of 
a positive caloric balance in which the patient expends less calories in energj' than 
that which is taken in. The actual number of calories required for maintenance of 
weight maj'^ vary widety in different individuals thus accounting for popular mis- 
conceptions. The inability to control the intake of food at that level which main- 
tains weight is due to underljdng psimhic drives. This tendency maj'’ be masked 
for irany years or maj'' be present from infancy. Many psimhic factors will in- 
crease the urge to eat and the inability to control this urge. Other factors include 
disturbances in the endocrine sj^stem, organic diseases and others, but they all 
have one thing in common in that they increase the psjmhic or nervous tension of 
the individual. The most common endocrine disturbances in this regard are the 
menopause and premenstrual tension, and only occasionallj’’ a thyroid deficiency. 
The treatment of obesity is similar to that of many psychosomatic disturbances 
The first goal is that of inducing a sense of well-being in the patient by correcting 
any organic, endocrine or psychic disorder. In addition, benzedrine sulphate is a 
valuable drug for curbing the appetite and so establishing a high morale so that 
the patient is encouraged to continue depriving himself of the pleasure of eating. 
The use of th3Toid is only rarely indicated, and often fails besides inducing harm 
from its toxic effects. Patients should receive ps3mhiatric consultation where mild 
ps3''chotherap3'^ fails. Proper education of parents and emphasis on the ps3mhologi- 
cal aspects of nutrition for children is advdsed. 

3. Control of Endocrine Obesity. 

M. M. Kunde. From the Northwestern University Medical School and the 

Outpatient Endocrine Clinic of the Cook County Hospital, Chicago. 

The investigation of obesity presented in this stud3’’ is characterixed by the fac 
that all cases herein reported were previous^ diagnosed as obese due to some 
endocrine d3'sfunction; in addition to the adiposity some patients gave ewdence 
of specific gonad, th3''roid or other endocrine dysfunction. In the treatment no 
endocrine product was used as part of the reducing therapy; reduction in ' 
was not based on calculated caloric intake but on re-education of the pa len 
dietary habits. . . j 

Ph3"sical examination and laborator3'’ tests were made both at the beginning a 
at the end of the period of weight reduction. In some instances the la ora . 
findings were checked at the time when the patient had lost 50 pounds in o 
wmight. Laborator3'' tests, in most cases, included basal J*! p’ 

complete blood count, glucose tolerance, blood cholesterol, calcium p. 

rus, and x-ra3'’ of the pituitary. No patients with diabetes or . „.ere 

th3Toidism were included in this study'. The advice and servdces of le i la 
not employed. Weight reduction in these patients was handled as any' o 
medical problem and patients reported directly to the phy'sician a 
Charts, graphs and other significant data including weight loss up o o 
pounds are presented. 
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4. Three Unusual Non-neoplastic Ovarian Endocrinopathies. 

Minnie B. Goldberg, Alice F. Maxwell, and Pearl M. Smith, San Francisco. 
From the Divisions of I^Icdicinc and Pathology, University of California 
^ledical School, and the Hospital for Women and Children, San Francisco. 
Tlic three cases witli which this paper deals arc being reported (I) because they 
are rare, and (2) because all were diagnosed preoporatively, verified by surgical 
exploration, and benefited by appropriate therapy. 

I. Ovarian Agenesis 

An eight-year-old girl was studied for five years because of failure to grow. 
Ovarian agenesis was suspected and verified by exploratory laparotomy at age 
tliirtcen. Early proof of diagnosis was sought in the hope of producing maximum 
growth before epiphyseal closure occurred. Stilbcstrol therapy has been instituted. 
This is the youngest verified case on record. 

77. Orarian Ihjperlhccosis ' 

An cighteen-year-old girl with primary amenorrhea, heterosexual hypertrichosis, 
\irilism, acne and impaired carbohydrate tolerance had bilaterally enlarged ova- 
ries. Hyperthecosis of the ovaries was suspected and proved pathologically. Bi- 
lateral partial ovarian resection resulted in prompt onset of normal and regularly 
recurring menses for the past year, and some improvement of tlie hypertrichosis, 
acne and carbohydrate tolerance. 

777. Precocious Puberty 

A six-year-old girl with e\*ident secondary sex characteristics and an adult sized 
uterus bled per vaginam for cloven days. By exclusion an ovarian tumor was diag- 
nosed despite lack of palpatory evidence. Surgical removal of a unilateral, en- 
larged, polycystic ovary was followed by regression of all signs of precocious 
puberty. 

5. Bilateral Cryptorciudism in Identical Twins. 

S. J. Glass. From the Endocrine Clinic — Cedars of Lebanon Hospital, Los 
Angeles, California. 

The infrequency of reports of congenital sexual anomalies in twins prompts tliis 
report. A pair of identical twins presented themselves at age 9 with bilateral crypt- 
orchidism. This ■was associated -with mild stunting of growth and a poor nutri- 
tional status. There were no other significant anomalies. Treatment was directed 
to (1) attempts to induce spontaneous testicular descent with the aid of chorionic 
gonadotropin, — later supplemented with testosterone proprionatc and methyl tes- 
tosterone in minimal dosage, (2) improvement in nutrition. In tw’o years of ob- 
servation there w’as unilateral descent of the contralateral testis in each bo}' and 
descent to the external inguinal ring of the other testis. Considerable acceleration 
in skeletal and phallic grow’th accompanied the testicular descent. The nutritional 
status was likewise improved. Absence from the clinic has prevented further treat- 
ment. 

0. CARCINOaiA OF THE TeSTIS. 

Ralph Arthur Reynolds. San Francisco, California. 

Zondek, 1930, was the first to report that tumors of the testicle cause increased 
excretion of the gonadotropic hormone. This discovery has greatly accelerated 
interest in earlj’' diagnosis and treatment of tumors of the testis. The question of 
pathogenesis remains unchanged. There is still considerable confusion concerning 
the classification of testicular neoplasms. Correlation between their structure and 
the hormonal test is resulting in better classification. Chorion epithelioma causes 
five times the excretion of prolan A as noted in embryonic carcinoma. Persistence 
of prolan A excretion after excision of the tumor or after irradiation is presumptive 
eridence of metastasis and therefore of unfavorable prognosis. 

A re\new of a study by Hinman of 85,000 male admissions to San Francisco 
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County and Universitj'^ of California Hospitals showed proved tumors of the testis 
in 52 or 1:1600. The relative frequency of testicular tumor among malignant tu- 
niors of all kinds is about 0.57%. Bilateral involvement, usually in cryptorchidism 
is rare. The large majority of patients are between twenty and forty years. Jiilien,’ 
in 1925, collected 139 cases in infants. About 50% of testicular tumors belong to 
the differentiated type of the carcinomatous group of embryonal tumors. These 
afford the best prognosis. Primitive types of the carcinomatous group of embryonal 
tumors are highly malignant and offer a poor prognosis, although highly sensitive 
to irradiation. Radical surgical treatment of observed metastasis is of no use. In- 
tensive irradiation alone is indicated. 


Report of Two Cases 

1. Twenty-seven year old male — Orchidectomy performed within three weeks 
after first observation bj'' the patient. Patient living and well ten years later. 

2. Thirty jmar old male — Reported swelling three and one-half months after 
first noted by patient. Extensive metastases already present, intensive irradiation 
instituted. Patient died eighteen months after orchidectomy. Both cases revealed 
tumors of adeno-carcinoma pattern. 


7. Preliminaby Report on Protein-Bound Iodine Studies in Thyroid 
Diseases. 

Mayo H. SoleJ^ Universit}’^ of California Hospital, San Francisco. 

The determination of the protein-bound iodine in the serum of approximately 
400 patients with various types of thyroid disease correlate well with the patients’ 
clinical status and other indirect tests such as the basal metabolic rate, the plasma 
cholesterol and the oral galactose tolerance test. Sources of error such as previous 
administration of organic iodine (Priodax and other dyes for gall bladder visuali- 
zation; Diodrast, Hippuran, Neo-Ipax, Skiodan, Lipiodol and other diagnostic 
agents) must be recognized. 

Follow-up studies in patients with either Graves’ disease or hypothyroidism 
indicate that the return of the clinical status to normal is associated with a similar 
reversion of the protein-bound iodine to normal levels. 

S. Anatomical Evidence op Thyroid Hypofunction in Alloxan Induced 
Diabetes Mellitus. 

Leslie L. Bennett, Alexei A. Koneff and Adrianne P. Applegarth. Institute 
of Experimental Biology, University'" of California. 

Male rats -were rendered diabetic by the intraperitoneal injection of alloxan. 
There wms a reduction in both the relative and absolute thyroid weights in diabetic 
animals that was most marked in those "with sustained severe diabetes. The mean 
thyroid weight of animals with diabetes of one month’s duration wms 16.^0. 
mgm as compared with 40.3-2.6 mgm for the controls of the same age. Histo- 
logically the glands were characterized by small follicles, flattened epithelium, 
smaller and more darldy’^ stained nuclei, and decreased vascularity. The 
apparatus was smaller and less elaborate and appeared as a small cap above le 
nucleus without the perinuclear extension seen in the normal control. The mi o 
chondria were reduced in number and lost their tendency' to be concentrated in i 
cy’toplasm nearest the cell. 


9. The Effect of Estrogens on the Thyroid. .p, . 

F. X. Gassner. Colorado Experiment Station, Colorado State College, 

The thy'roids, ovaries and uteri of 104 female rats "vi'ere examined j!. 

to determine the effects of continued administration of natural and syn 
trogens upon these organs, and to obtain information regarding thy'roi -ox 
relationship. The animals were kept on a goitrogenic diet, low in iodine, an 
of the 6 groups received iodine in the form of KI. Four groups ^ 

30 gamma estrone or 9.4 gamma stilbestrol daily'. The hy'perp as ^ pf 
duced in rats on the low-iodine diet was alleviated following a , paused 

iodine. Estrogens given to rats on low-iodine diet reduced the goi er 


some degeneration of the tliyroid parenchyma and lowered iodine storage. Of the 
two estrogens, dictlij'lstilbestrol vriis more effective in this respect than was estrone. 
The storage of iodine in the thyroid glands of rats on low-iodinc diet was not inter- 
fered with by estrogens wlicn additional iodine was administered daily. This sug- 
gests that the effect of iodine on the thyroid is direct and not over the pituitary. 

Epidermoid metaplasia occurred in the thyroids of all estrogen-treated rats. It 
is concluded that metaplasia was caused by the action of estrogens either upon 
the epithelium of prc-c.xisting follicles because of tlieir cellular duality, or upon 
embryonal remnants of the resorbed ultiinobranchial bodj*. It is not considered 
likely tliat an avitaminosis-A was present nor that a deficiency of this vitamin 
caused the metaplasia observed. The ovaries and uteri of the control rats were 
essentially normal. Tlie ovaries of rats treated uith estrogens showed severe atro- 
phy, follicular atresia, interstitial fibrosis and occasional siib-mcsovarial cyst for- 
mation. Corpora lutea were generally absent. The uteri of estrogen-treated rats 
showed squamous metaplasia of the endometriiim with desquamation, vacuolar 
or hydropic degeneration and epithelial tufting. These changes varied in e.xtent 
from small, focal lesions to total nietaplasia of the entire lining of the uterine 
lumen. The few glands present were also altered. 

The significance of certain pathological lesions found is discussed in the light 
of evidence presented by other workers. It is considered possible that some of tlie 
mctaplastic areas may constitute a stage in the formation of prccancerous foci. 

10. Factors Influencing Insulin Production. 

Evelyn Anderson, Joseph A. Long, and Virginia Sutton. Institute of Ex- 
perimental Biology and Division of Hfedicine, University of California, 
Berkeley and San Francisco. 

With the use of a small perfusion pump circulation was maintained in tlie iso- 
lated rat pancreas (including also the stomach, duodenum and mesentery) for two 
hours. Evidence of a living organ was demonstrated by its utilization of oxygen 
and glucose and by the stimulation of insulin production when the glucose in the 
blood perfusate was raised to 300 mg. per cent. The assay of insulin in the blood 
perfusate was done on dcmedullated, alloxan-treated, hypopliysectomized rats. 

Studies are being made to determine what conditions besides hyperglycemia wll 
stimulate insulin production directly. A purified growth hormone preparation 
added to the perfusate did not stimulate the pancreas to produce insulin. 

11. Biological Assay of Insulin. Objective Determination of the Quantal 
KeSPONSE of i\IlCE. 

IL E. Thompson (Introduced by F. C. Kocli). Pharmacology Section, 
Armour Laboratories, Chicago. 

A .simple method is described for the objective determination of the presence or 
absence of advanced insulin symptoms in mice. The method is utilized in the 
biological assay of insulin to eliminate personal bias and to reduce the cost of 
assay by making possible the further use of mice which would ordinarily be dis- 
carded. Personnel requirements are also reduced because the close observation of 
n.ice ordinarily required is eliminated. 

Tlie method consists of placing appropriate insulin treated groups of mice on 
separate CO® sloped wire mesh screens (24' X36'). A hundred or more mice may be 
placed on each such screen. The screens must be arranged so that the mice can 
come off only over a free edge 8 inches or more from any surface. The mice will 
leinain on the screen until advanced insulin symptoms (convulsion, coma, muscu- 
lar weakness) cause them to lose their foothold. Tiiey will then fall from the free 
edge of the screen into suitable trays after wliich the 3 ' may be injected "with glucose 
solution so they vill recover for use in subsequent assay’s. Two hours after injection 
the mice remaining on the screens are counted. Difference from the original num- 
ber gives the number of positive reactions. The customarj' treatment of these 
values gives the estimated potency of the sample insulin in terms of a standard. 

Over 100 assay's (200 mice each) have been completed by this procedure at 
room temperature. The procedure is shown to be equivalent in precision to the 


usual procedure of detecting positive reactions by observation of mice in ordinary 
temperature controlled compartments. ' ‘ 

This “sloped screen” procedure is adaptable to either room temperature or ele- 
vated temperature operation. 

It is pointed out that this procedure for objectively determining a physiological 
“end-point” may be adaptable to other problems such as the bioassay of adreno- 
corticotropin and adrenocortical extract by anti-insulin activity and the quantita- 
tive study of hypnotics and anesthetics. 

12. Insulin Resistance: A Case Study. 

Thomas H. McGavack, Solomon D. Klotz, Mildred Vogel and James F. 

Hart. N. Y. Medical College, Metropolitan Hospital Research Unit. 

A 64 year old man, whose diabetes began 7 years ago, demanded at that time 
as much as 920 units intramuscularly and 400 units intravenously daily to over- 
come glycosuria and ketonuria. Later he was able to do without insulin for 3 years. 
A second and a third period of “insulin insensitiidty” have been observed, each 
associated with severe local reactions to insulin injections. As a result of studies 
during this third period, allergic antibodies to insulin were demonstrated repeat- 
edly by the Kustner-Prausnitz method for passive transfer of sensitivity. Such 
reactions disappeared in from 10 to 12 weeks after the discontinuance of insulin 
and reappeared within from 10 days to 2 weeks upon resumption of the same. 
‘Benadrjd’ protected the patient from the development of insulin resistance due 
to these antibodies but did not cause their disappearance. 

Effort was made to determine the presence of other substances in the blood 
and tissues of this patient which possessed a direct anti-insulinic action capable 
of protecting mice from ordinarily fatal doses of insulin. All attempts to demon- 
strate such a substance have failed, even when the patient was receiving 400 units 
of insulin daily and showing ketonuria and glimosuria of high degree. 

It is concluded that insulin may act as an allergen; the development of anti- 
bodies may be so great that severe resistance to the action of insulin results. The 
data are discussed in relation to preidous concepts of insulin resistance as revealed 
in the literature. 

13. The Effects of GBO'm’H Hormone and Adrenocorticotropic Hormone 

ON THE Urinary Glucose and Nitrogen Excretion of Diabetic Rats. 

Leslie L. Bennett and Choh Hao Li. Institute of Experimental Biology, 

University of California. 

Rats with persistent diabetes mellitus induced by alloxan were maintanied on 
a constant food intake in metabolism cages. Urinary nitrogen and glucose were 
determined daily. The effects of three mgm per day of growdh hormone and ad- 
renocorticotropic hormone were studied. In each of thirteen experiments adreno- 
corticotropic hormone increased the degree of glimosuria and nitrogen excretion 
both with and ivithout exogenous insulin administration. The increase in urinary 
glucose was greater than could be accounted for by gluconeogenesis from the 
extra protein catabolized under the influence of adrenocorticotropic hormone as 
measured by the rise in urinary nitrogen. 

In seven of eight experiments wdthout exogenous insulin, and in each of nve 
experiments with exogenous insulin, growth hormone promoted protein storage 
as indicated by a decrease in urinary nitrogen excretion. In only five of the thirteen 
experiments wdth growth hormone was there a significant increase in glycosuria. 

There is, therefore, in rats with alloxan induced diabetes a clear cut separation 
between the metabolic effects of growth hormone and adrenocorticotropic hor- 
mone. Only the adrenocorticotropic hormone produced a typical exacerbation o 
the diabetes with enhancement of both g^mosuria and nitrogen excretion. 

14. A Comparison ofthe Acute Effects of Corticosterone and 17 -Hydroxi- 

CORTICOSTERONE ON BoDY WEIGHT AND THE UrINARY ExCRETION OF bODI , 

Chloride, Potassium, Nitrogen and Glucose. 
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D\\Tglit J Ingle Ruth Sheppard iiid Marvin II Kuirengi llip Research 
L ibor itories, Tlie Upjolm Compinv, Kalamazoo 
Ivoriiml inale rats were force fed a high carbohydrate diet Five rats (total of 
•10) vv ere tested at each dosage lev el of each of the t\\ o steroids The administration 
of 5 mgm per day for five davs of cither coiticosterone or 17-hvdroxv corticosterone 
ciiised the cxcietion of glucose by some of the rats and a loss of weight and an 
increased excietion of sodium chloiidc, potassium and nitrogen by all of them 
The responses to the 17-ox\gcnatcd compound were greater than the responses to 
cortico'sterone At dosage levels of 0 5, 1, and 2 ingm per day for three days no 
glucose w as excreted At each dosage lev el 1 7-hy drovy corticosterone c lused a loss 
of weight ind an incicased excretion of electrolytes ind nitrogen to an extent 
nhich was proportional to the do«!e At a dosage level of 2 mgm per day corti- 
costerone caused some inlnbition of weight gun but did not have a consistent 
eflect on the excretion of electi oh tes and nitiogcn At dosage levels of 0 5 and 1 ing 
per day , coiticostcione caused some retention of sodium and of chloride but there 
was little effect on the excretion of potassium and nitrogen 


15 The Isolvtiox of a Nrw Active STrnoiD from the Adrenal Cortex 

Bertrand E Lowenstem* and R L Zwemer** From the Department of 
Anatomy, College of Physicnns and Surgeons Columbia University and 
the Department of Pliarmacothcrapv, Harvard University Medical School 
An attempthas been m ideto isolate an active compound from aqueouscxtracts 
of adrenal glands Frcsli adren il glands were exti acted with CHCIj in the piesence 
of enough anhv drous NaaSO^ to remove all the water present The extract was 
purified of inactive steroids by repeated distribution between water and benzene, 
and the active material finally adsorbed on a precipitate of colloidal FeSO* from 
an aqueous-alcoliohc solution 

Purification of the active material thus adsorbed lias resulted in the sepaia 
tion by fractional crystallization of delndrocorticosterone, and of two hitherto 
unisolatcd compounds whoso combined activity accounts for about S0% of the 
activity of the original aqueous extract One of these compounds has been further 
characterized ind is a ketonic steroid with empirical formula C On 

mild by droly sis in the absence of air ascorbic acid has been isolated and identified 
chemically and biologically Oxidation with periodic acid or cliromic acid vields 
adrenosterone The following structural formula is tentatively a‘?cnbcd to it 



Tests of the activity of this compound indicate that it is as actn e or more activ e 
than desoxy corticosterone in life maintenance, somewhat less active in its effect 
on sodium retention, and about equal to dehydrocorticosterone as far as carbo 
by drate activity is concerned 


16 The Quantitation of Axillarv Hair Growth as an Index op Endocrine 
Function 

Laurance W Kinsell, Edw C Reifenstem Jr , Dorothy Bryant, and Fuller 
Albright Alassachusetts General Hospital, Boston 

* Present address Research Division, Cleveland Clinic 

** Present address Assoc Chief, Division of Cultural Relations, State Department, 
ashington, D C 
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The growth of axillary hair has been quantitated in normal individuals and in 
patients with various endocrinopathies. The work was undertaken on the liv- 
pothesis that there would be a direct correlation between the growth of genital 
hair and the excretion of 17 keto-steroids. This has been found to be true only in 
certain categories. There was however, found to be a direct correlation betvWn 
the growth of axillary hair, and the local and systemic administration of androgen. 
Considerable data on axillary hair growth in idiopathic and endocrine hirsutism is 
presented, and correlated with keto-steroid out-put, and other objective labora- 
tory data. 

On the basis of the data so far obtained, it is felt that the quantitation of 
genital (axillary) hair represents a simple diagnostic measure of considerable use- 
fulness in the evaluation of endocrinopathies. 

17. The Assessment of Somatic Androgyny. 

Nancy Bayley, and Leona M. Bayer. From the Institute of Child Welfare 
of the University of California, and the Stanford University School of 
Medicine. 

A rating scale has been devised for assesing somatic androgyny in almost mature 
boys and girls. Standards are presented by body photographs; descriptions; a rat- 
ing chart for constructing individual profiles. Subjects are rated according to de- 
gree and direction of sexual differentiation. Agreement between independent raters 
shows the scale to be reliable. 

Scores fall into a bi-modal continuum with small amounts of overlapping of 
sexes. Cases with intermediate scores may be either undifferentiated (asexual), 
or show characteristics of the opposite sex (bisexual). 

Androgyny appears to be truly a “mosaic,” as Draper so aptly labeled it. Valid 
sex differences, having little or no overlap between masculine and feminine scores 
are almost entirely independent of each other within a sex. Many individuals 
may deviate in a few characteristics; few will deviate in many. 

With standards for assessing somatic androgyny it should be possible to de- 
termine its relation to personality structure. Significant personality differences 
may well be found between those with normal builds; with relatively immature 
builds; with build characteristics of the opposite sex. Perhaps androgyny scores 
will also prove useful in relating sex variations in physique to other aspects of 
body build ; to physical fitness ; to hormone assays. 


18. Sexual Behavior of the Bovine Male Used in Artificial Insemination. 

G. H. Hart, W. M. Regan and S. IV. Mead (Introduced by H. H. Cole). 

Division of Animal Husbandry, University of California, Davis. 

Artificial insemination is now widely used in many countries of the world on 
several species of domestic animals, particularly dair j'' cattle and sheep. The tech- 
niques have been extensively studied and are reasonably well standardized. _ 
One of the serious limiting factors is the behavior of the male in semen collection. 
Sexual libido, quality and quantity of the ejaculate and longevity of sperm actint}’ 
are all factors subject to great variation within short periods of time in the same 
animal. Each animal manifests distinctly individualistic characteristics. Heredity 
and environment are both involved and need to be differentiated. Factors or 
sterility are evidently involved with good blood lines for production. Proven 
sires for transmitting ability with high fertility are to be desired in order o 
eliminate tendency toward male sterilit 3 L The paper sets forth the problem vi 
some data without answering the questions involved. 


19. Endocrine Feature and Treatment of Chronic Cystic Mastitis .ino 

Their Relation TO Infertility. r r i Tol- 

Joseph H. Morton. From the Department of Medicine, N. 1 . Meclicai l 
' lege, Flower and Fifth Avenue Hospitals— and the Endocrine Sennee oi 
T. H. McGavack at Metropolitan Hospital. inruelv 

Mammary growth and development have been shown *0 ^e dependent 
upon the ovarian hormones. In general it has been accepted that estrogens m 


tlie development of the maminarv ducts and progesterone that of the lobuhr 
aheoh The role placed bj the anterior pitmtarj is still notentirelj clear 

The breast, like tlie endometnimi, cjclicalh shows a prohferatne phase in- 
duced b} estrogens, and a «5ecretorj phase stimulated by progesterone Excessive 
estiogenic actiMt>, relative oi ab'^olute (with an associated diminution m pro- 
gesterone), mav result in abnormal changes known ns chronic cvstic mastitis 

The author stresses the frequent coincidence of chronic cjstic mnstitis and in- 
fertility in n group of women showing no gro^s pelvic pathology In these patients 
special tests such ns the basal metabolic rate, postcoitnl examination, tubal in- 
sufflation test and the seminal fluid were normal Tlie endometrial biopsies, how- 
ever, showed evidence of hy percstnnism The author concludes that the endo- 
metrial and mammary abnormalities are both manifestations of disturbed estrogen- 
progestcionc balance 

Several methods of hormonal therapy, and al^^o the place of irradiation and 
surgerv m the management of chronic cvstic ma‘ititis are discussed and evaluated 
Chorionic gonadotropin was found to be the most cfTcctivc method of therapy 

20 Autificial Reproduction of Tiir Cvclic Changes in Cermcvl Mucus 
IV Huvixn Castrvtes 

A R Abarbanel Departments of Obstetrics and Gynecology, College of 
Medical Evangelists Los Angeles 

By means of estrogen (estradiol, diothv Istillbestrol, hexestrol, estrone) the 
castrate’s cervix was stimulated to secrete a clear glairy mucus which human 
sperm were able to penetrate and migrate through 

When progesterone or ethinvl testosterone (anhvdro oxw -progesterone) was 
given, the mucus became more vnscid, decreased in volume, while sperm cither 
were unable to penetrate or if they did, thev soon bogged down The relationship 
of thc«e findings to the cervical factor in infertilitv is discussed 

21 Eurther Studies ov the Control of Menorrhagia 

Robert B Greenbhtt University of Georgia School of Medicine, Depart 
inent of Endocrinology , Augusta Georgia 

1 The examination of the endometnuin soon after arrest of menorrhagia bv 
estrogenic therapy usuallv reveals a hy pcrplastic ora proliferative endometrium 

2 When moderate doses of androgenic therapy arc employed and bleeding is 
arrested, the endometrium is maintained apparently in the same status as prior 
to therapy 

3 hen progesterone therapy is used and bleeding is arrested "according to 
plan,” le about 7-10 days after cessation of therapy shedding of the endo- 
metrium occurs comparable to that which occurs with normal physiologic men 
struation However, the loss of blood during the 7-10 day period may be excessive 

4 The administration of 26 mg of testosterone propionate and 10 mg of pro 
gesterone daily over a three day period results in almost immediate cessation of 
bleeding which, after an interval of 4 or 5 days is followed by a short bout of 
withdrawal bleeding 

5 In the study, over a period of many years, of functional uterine bleeding, 
this method of therapy has thus far proved the most promising and ideal in the 
management of menorrhagia 

22 Factors Concerned in the Muntenancc of Function of the Corpus 
Luteum 

Warren 0 Nelson University of Iowa College of Medicine, Iowa City 

Estrogenic hormone appears to be a factor in the maintenance of functional 
activity in the corpora lutea of some species although the nature of this relation 
ship may not be constant in the various forms Administration of estrogen to adult 
female rats resulted in the maintenance of luteal function for 15 to 20 days, but 
did so only in the presence of the hypophysis Removal of the hy pophysis at any 
time during the course of treatment, i e , during the cour^se of pseudopregnancy , 
was followed by a return of the v aginal smear to an estrous state within a few day s, 
as was true if the ovaries were removed 
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Animals in which the hypophyses were removed during the course of pseudo 
pregnancy, estrogen treatment being continued, returned to estrus when FSH 
LH, chorionic gonadotrophin or pregnant mare serum were given. However tlie 
administration of lactogenic hormone in such animals maintained the pseudo- 
pregnant state for as long as 20 days post-hypophysectomy. Suspension of treat- 
ment at any time in such animals was followed by the occurrence of vaginal 
estrus withm three days. Animals sacrificed during the period of pseudopregnancv 
showed large corpora lutea, well-developed mammary glands, and mucified 
vaginae. Suitable stimulation of the uteri of pseudopregnant animals was followed 
by the development of deciduomata. 

The effectiveness of preparations of lactogenic hormone in maintaining corpora 
lutea is attributed to the presence of the luteotrophic factor. The latter appears to 
be identical with the lactogenic hormone since the preparations show parallel 
activity of the two factors. 

23. Induction of Ovulation in the Diestrous Mouse by Gonadotropins. 

Francis J. Saunders. From the Research Laboratories of G. D. Searle Co., 

Chicago. 

Various gonadotropins were compared as to their ability to produce uterine 
weight increases in immature rats and ovulation in adult diestrous mice. After 
standardizing various preparations on the basis of their effectiveness in increasing 
uterine weight in immature rats, it was found that about 9 r.u. of pregnancy 
urine extract were required to cause ovulation in 50% of the mice, or about 
4 or 5 r.u. of pregnant mare’s serum. Extracts of pituitaries prepared by the 
same method, but from glands from different species, were studied as were also 
various types of extracts from sheep pituitary glands. It was found that 0.1 to 
1.5 R.u. of the various pituitary extracts evoked ovulation in 50% of the mice. 

24. Diagnosis of Hydatidiform Mole by Gonadotrophic Hormone Ass.w 

Using the South African Frog. 

Abner I. Weisman and Christopher W. Coates (Ft. Thompson, S. Dak.) 

& (New York). 

A simple and rapid method of assaj'ing large amounts of chorionic gonadotrophic 
hormone excreted in the urine of patients with a suspected chorionic tumor (hyda- 
tidiform mole) is presented. By means of injecting var}nng dilutions of the 
suspected urine into pairs of the South African Frog (Xenopus laevis) a six-hour 
response is obtained. The reaction is an extrusion of ova following injection of the 
urine containing the hormone. The method used is to dilute the urine 1:10 and 
1 :100 and then inject one cubic centimeter of each dilution into each of two frogs. 
If the 1 :100 dilution causes extrusion of ova in the frogs, the amount of gonado- 
trophic hormone can be assumed to be present in at least 100,000 frog units per 
liter. No other condition, but chorionic tumors of the hydatid variety, will evoke 
such a strong hormone response. This test may then be assumed as a specific test 
for hj’^datidiform mole. Six cases are reported to cite the pre-operative diagnosis 
by this method. 

25. The Influence of Various Hormones on the Resistance of Swiss jMice 

TO Adapted Poliomyelitis Virus. _ . ^ 

John A. Anderson and Vernon Bolin. Dept, of Pediatrics, University 

Utah, School of Medicine, Salt Lake City. _ .... 

The nature of autarceologic immunity in man and animals to 
Aurus is unknown. Spontaneous mouse poliomyelitis virus (Theilers) maj m 
100% of Swiss mice yet only one in 2,000 animals succumb to f 

generally believed that a sub-clinical form of poliomyelitis affects the majpn p 
human urban community vith development of only occasional paralytic c _ 
tions. Since estrogen treatment of animals reduces mortality from mtranasa 
of an adapted poliomyelitis Aurus it has been suggested that 
turbances in metabolism of hormones may play -a role in the autarceo g 
mnnitA'’ of man. 



Swiss mice capable of being orally infected witli the adapted poliomyelitis virus 
(Jungeblut-Dalldorf AIM strain) were treated with desoxycorticosteronc acetate, 
progesterone, t-propionatc and stilbesterol and the mortality rate to orally ad- 
ministered virus determined. Control and experimental animals were fed a dose 
required to kill 0S% of the animals. 

It was found that protection against the orally administered virus was provided 
in the following declining order — progesterone (complete protection), stilbesterol 
(mortality reduced from 6S% to 2.5%), t-propionate (6S% to 20%); desoxycorti- 
costerone acetate failed to modify mortaHt}'. 

It is possible that these substances modify mucous surfaces, preventing entry of 
the virus into the body, or stimulate effective immune responses. 

2G. The V.^lidity of Endocrine Research on the Domestic Norway R.\t. 
Curt P. Richter. Phipps Clinic, Johns Hopkins Hospital, Baltimore. 

E^ddence gathered during the past few years indicates that the domestic Norway 
rat commonly used for all tj'pes of research in endocrinology and allied fields may 
be nothing niore than an artificial creation of the laboratory experimenter pro- 
duced by a long period of selective breeding under unnatural conditions. 

This statement is based on comparisons made hetw'ecn domestic Norwaj'S and 
many thousand wild Norway rats recently trapped from the streets and alleys of 
a large city. These comparisons have revealed the existence of great differences in 
the anatomy, physiology, and responses to drugs in these two forms. 

One of these differences which is of special interest to endocrinologists concerns 
the .anatomy and function of the adrenal glands. In the domestic Norway the 
gland is about one-third as large as it is in the wild rat owing to a great atrophy 
of the cortex. (The medullas are about the same size.) 

Adrenalectomy in the wild rat produces a much more pronounced state of shock. 
Even wlien they receive an amount of salt which suffices for domestic rats, these 
wild rats do not survive. They refuse to cat or drink, and die within tw'o weeks. 
Clearly the adrenal cortex plays a much more important part in wild rats with 
their marked tension, fear, and anxiety, than it does in the tame, placid, domestic 
rats. Experiments are in progress to determine which of the various cortical e.x- 
tracts and in what amounts will be required to keep these rats alive. Clearly main- 
tenance after adrenalectomy is a much more difficult problem than in tlie domestic 
rat. 

A few of the other differences are that thiourea which has such a pronounced 
effect on the thyroid gland kills the domestic rat in doses as low as 3-5 mg. per 
kilogram body weight while 1-2 grams per kilogram body weight are required to 
kill a wild Norway rat.* Audiogenic stimulation which has no effect on the wild 
Norway throws the domestic Norway into violent and usually fatal fits and 
convulsions. 

Thus it is possible that much of the research done on the domestic rat will have 
to be repeated and checked on the more normal wild Norway. 

Simple methods for trapping, handling, and housing wild Norway rats will be 
described. 

27. Discussion of a Simple, Rapid and Practical Means of Determining 
Urinary Gonadotrophins in Patients. 

Edwin Jungck,* AYiHiam hladdock, and Carl G. Heller. Departments of 
Physiology and ^ledicine, University of Oregon Medical School, Portland. 

Simplicity, rapidity and efficiency are three prime criteria by which any method 
of assaj'ingurinarj" gonadotrophins from patients must be judged, ifsuch a method 
is to be widely adopted in clinical laboratories. Concentrating gonadotrophins 
from urine by filtering them through collodion membranes using pressure, dis- 
sohing the membranes, and then dissolving the active precipitates (as suggested 

* Dicke, S. H. and C. P. Richter; Acute Toxicity of Thiourea to Rats in Relation to 
Age, Diet, Strain and Species Variation. Journal of Pharmacology and Experimental 
Therapeutics, 83 : 195, No. 3, March, 1915. 

* Scliering Research Fellow in Endocrinolog}^ 
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satisfies the requirements of simplicity and rapidity. To test the 
^ practicability of this procedure, it was cojnpared witli recovon- of 
gonadotrophins using the alcohol precipitation-dialysis— alcohol 
method. 


reprocipitation 


bj^ Gorbinan) 
efficiency and 


Urinary gonadotrophin titers of normal males and females, and of pafients 
wide variety of syndromes causing both high and low titers were com- 
pared. The results indicate that the recovery is less complete using the ineuibraiie 
technic, - yet it is sufficiently great and simple to provide an excellent laboratorr 
aid to clinical diagnosis of endocrine disorders. 

Details of the method along with gonadotrophic hormone analyses of interesting 
cases will be presented. 


28. Gonadotkophins in Nekvoijs Exhaustion Due to Ovahian Htpofuxctio.v. 

L. E. Hawffiinson. Oakland. 

As in the menopausal syndrome, ovarian hypofunction previous to the climac- 
teric often produces distressing symptoms. Equine gonadotrophin, used chiefly in 
the treatment of menstrual disturbances and sterilitj' was emploj’^ed in the present 
series of 460 cases. These patients complained of unpleasant s 3 miptoms which 
included nervousness, fatigability, headache and depression. The ovarian defi- 
ciency was usually temporary, nearly one-third followed pregnancy. Vaginal 
spreads were an aid in diagnosis, as w'eil as in evaluation of treatment. When 
the syndrome was severe and in those with undesired sterility, one-two cyclic 
gonadotrophin therapy was used. Although the accompanying menstrual disorder 
was often corrected when symptoms wmre relieved, subjective symptoms tended 
to respond more readily. Subjective symptoms were relieved in 52.0%, and im- 
provement was noted in 32.1%. 


29. Equine Gonadotropin; Nine Years op Clinical Experience, 

George Joyce Hall. Sacramento. 

Obviously different from the human gonadotropin factor of the anterior portion 
of the pituitary gland, equine gonadotropin seems at times to have stimulating 
clinical effects on bypofunctioning human ovaries. 

Over twelve hundred patients have received P.M.S. (pregnant mare’s serum) 
for the control of menstrual disturbances and sterility due to hypo-ovarian func- 
tion during the past nine years. 

We insist on the proper “preparation” of the patient before administration of 
the serum is justified. Control of the “symptoms" by substitution therapy, and 
obtaining a relatively normal phase of vaginal cornification on the ISth to 23ra 
day of the ovarian cycle is considered necessary before there is any reason to 
expect the P.M.S. to cause any improvement of ovarian function. Adequate clin- 
ical tests have been made of all patients before and throughout the therapy. 

Statistical tables showing results of treatment will be presented, and an efior 
made to determine the percentage of those whose ovarian function seems norma , 
but who do not remain stabilized long enough without therapy to be proper .\ 

classified as “cured.” + of 

Results obtained not only justify continued use of P.M.S. for the 
hypo-ovarian functional conditions, but seem to indicate more satisfactory i 
than are obtainable with any other gonadotropin therapy. 

30. The Synergistic Action of Progesterone with Teotosterone Pko* 

PIONATE ON THE REPRODUCTIVE TbaCT OF THE CASTRATE FEHALE " 

Charles F. Morgan. Department of Pharmacology and Matena i 

Georgetown University, School of Medicine, Washington, D. 

Progesterone administered alone in 1 mg and 5 mg daily doses or 
to the castrate female resulted in a significant decrease m the „reate?t 

size of the reproductive tract as compared Mth the untreated castrate, a 
decrease in size and weight was in the uterus. mp-d'iib'do-^- 

Testosterone propionate administered alone for twelve ciajs jn 
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did not significantlj alter the weight or size of the tract but histological studies 
showed that the tissues uere raildU stimulated T-propionate given in 5 mg dail> 
doses caused the v eight and size to mciease over the untreated castrate 
Progesterone, 1 nig/da}, and t-propionate, 1 nig/da\, gnen simiiltaneouslj for 
twehe dajs resulted in a sjncrgi*?tic action ^^hlch increased the weights of the 
Mullerian duct dcnvatnes of the rcproductne tract to about 4 times those of 
the iintieated castrate, about S times those of the castrate treated vith the same 
dosage of progesterone alone, and about 4 times those vhich received the sime 
dosage of t-propionate alone The derivatives of the urogenital sinus were also 
affected bj a combination of the two hormones, but to a les'^er extent than were 
Mullerian duct derivatives The sjnergism was also present vihen the dailj do«:age 
of t-propionate was increased to 5 mg in combination with 1 mg of progesterone 
Under the conditions of this experiment, (1) progesterone administered alone 
has no stimulating effect, but appears to cause regressive changes in the reproduc- 
tivetract, (2) androgens administered alone show a stimulating effect, (3) a syner- 
gism between progesterone and t-propionatc is manifested when the two hormones 
are administered simultaneousH, and (4) progesterone apparently enhances the 
action of the androgen 

31. The Source of the Excess Creatine Eollowivo Admimstratiov of 
AIlthv ltestosteron e 

Leo T Samuels, Doiothv M Sellers Carley J McCaulav Department of 
Biological Chemistry, University of Utah Salt Lake City 
Since creatmcmia and creatinuria do not follow administration of methyltes- 
tosterone in other animals, experiments were earned out on human beings with 
diseases of certain organs that might be involved in creatine metabolism The fol- 
lowing groups were studied normal subjects, patients v\ere severe liver damage, 
patients with nephrosis, and patients VMth severe nephritis Blood and urine 
samples were collected before administration of methy Itestosterone, after ten day s 
of medication and at the end of twenty days^ treatment with tlie drug In the 
normal individual the plasma creatine was generally elevated at the end of the 
first ten days but in adult males creatmuna did not always appear because of 
the low original creatmcmia Creatmemia appeared earlier inwomen and children, 
but in all cases tlie creatine threshold lay between 0 7 and 1 mg/100 cc plasma 
Creatmemia and creatmuna were produced in the cases suffering with hepatic 
damage, even y’lhen m a terminal condition Creatmemia also appeared m the 
gioup suffering with nephrosis The only cases where no large increase in plasma 
creatine occurred were those suffering with severe nephritis Apparently the 
kidney is a primary factoi m the excess creatine found after administration of 
methy Itestosterone 

32 Experivientai Use of Testosterone in Premature Infants 

E Kost Shelton Los Angeles 

Because of the mtiogen storage factor and otlier physiologic properties at- 
tributed to testosterone, preparations of this substance were administered to pre- 
mature infants m the hope of stimulating the v ital processes measured by surviv al 
The results were encouraging 

33 CEAMOPUARVNGIOVtA WITH INFANTILISM CaSE IIePORT WTTH ClINICAL AND 
Pathologic VL Studies 

Thomas H McGav ack, Raymond Hams, Andrea Saccone and Harrv Gold- 
berg New York ^ledical College, Metropolitan Research Unit 
Death of a man at age 54 w ith first sj inptoms at age of 1 6, w as preceded by five 
'ears continuous observation during which prolonged treatments included 
metliyl testosterone, t propionate desow corticosterone acetate, alpha-estradiol 
dipropionate, desiccated thvroid and pituitary preparations, diets of known 
sodium, carbohydrate, protein and fat were used 
Post-mortem revealed a lack of normal anterior pituitary and the presence of a 
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calcified craniophraryngioma 4X4X3 cm. Organ weights in grains were tlivrnW 
and parathyroids 9.7; riglit testicle, 2.8; left testicle plus testosterone ininl-u t 
4^4; adrenals-nght 3.6, left 3.3; prostate, 10.2; pancreas, 49.1; thymus umveigli- 


Subjective improvements always followed testosterone therapy (25 mgs or more 
3 times weekly) or desiccated thyroid (15-200 mgs daily) or a combination of 
these. Flat intra-venous glucose tolerance curves of untreated periods became nor- 
mal under testosterone therapy but were not altered by other treatments; high 
cholesterol was reduced to normal by tln-Toid but unmodified by other medicants. 
Blood potassium was low, sodium high, with treatments of estradiol and deso.vr- 
corticosterone acetate. Fluid intake and urine output rose from 1.0 liter to 3.5 
liters per da}^ with desoxjmorticosterone, 15 mgs daily, and a diet containing 2.6 
gms sodium. Urinary creatine was decreased b}’- t-propionate, increased by methyl 
testosterone, unchanged by' other agents. Low insulin clearances were elevated 
by DCA and less by'' t-propionate. Capillary permeability was increased from 
minus 22% to plus 33% by' DCA and less by estradiol; lowest values occurred 
with thyroid. Kepler-Robinson water tests similar to those in Addison’s disease 
were not altered by treatment. Pituitary' extract were ineffective in this patient 


34. Continuous Groutth of Normal Rats Receiving Pure Growth Hormone. 

Herbert M. Evans, Miriam E. Simpson, and Choh Hao Li. Institute of 

Experimental Biology, University of California. 

Normal, adult, plateaued, female rats (211 days old) have been injected 6 days 
weekly' for 436 day's with anterior hypophyseal growth hormone. The initial dose 
of 0.4 mg was gradually' increased to 2 mg. Growth continued during the whole 
period, the experiment being terminated due to the advanced age of the animals. 
The greatest weight attained was 662 gm. The range of final weights in the experi- 
mental and control groups did not overlap; the smallest experimental rat weighed 
410 g. the largest control 353 g. The average gain of 8 experimental rats was 293 g, 
of 5 controls 57 g. The average body length at autopsy of the experimental rats 
w'as 45.5 cm, of the controls 40.9 cm. Liver, kidney's, heart, stomach and intestine 
increased in w'eight in proportion to body weight. The thymus was not hyper- 
trophied as occurs upon acute administration of growth hormone. The other en- 
docrine organs W'ere not increased in proportion to body weight, as might be antici- 
pated from the absence of the specific hormonal stimulants in the growth hormone 
injected. 


36. Observations on the Use of the Serum Phosphorus Level as an lNriE.x 
OF Pituitary Grow’th Hormone Activity; The Effect of Estroge.v 
Therapy in Acromegaly. . , , 

Edivard C. Reifenstein, Jr., Laurence W. Kinsell,; and Puller Albrig i ■ 
From the Department of Medicine of the Harvard Medical School and Irom 
the h'ledical Seri'ice of the Massachusetts General Hospital, Boston. 

Three observations are presented in this paper; (1) The serum 
phosphorus level is elevated 'W'ithout a corresponding fall in the serum ® 
level in most acromegalic patients; the same is true in growing children, t 1 
high serum phosphorus level and many of the symptoms of acromega y .. 
estrogen therapy'. Since it is know'n from the literature that the a 
of estrogen alone inhibits grow'th in animals and that the simu taneou 
tration of grow'th hormone w'ith estrogen prevents this inhibition, J * index of 
that (other factors being equal) a high serum phosphorus leve ‘ .„^,|,oii 

pituitary grow'th hormone activity'. (3) The negative calcium a “ balance 

finding in acromegaly') responds to estrogen therapy' as does a 

of post-menopausal osteoporosis. The evidence for the above o 
discussion of certain implications, both academic and c mica , 
presentation. 
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36. Factors Influencing the Production of Cardio-Vascular Diseases by 
Anterior Pituitary AND CoRTicoiD Hormones. 

Hans Selye. From The Institute of Experimental Medicine and Surgery, 
University of Montreal, ^lontreal, Canada. 

Both desoxycorticosteronc acetate (DCA) and lyophilized anterior pituitary 
tissue (LAP) produce malignant hypertension, neplirosclerosis, periarteritis nodosa 
of the cardiac vessels and mj’ocarditis (ndtli nodules resembling Aschoff's bodies) 
in the rat. 

Unilateral nephrectomy and a high NaCl or a liigh protein intake sensitize the 
rat to these toxic effects of both DCA and LAP; ‘‘acidifjdng salts" (e.g. NHjCl 
or CaCb) and low protein diets have an opposite effect. 

Low protein diets also inhibit, and high protein diets enhance the ability of 
LAP to cause adrenal cortical hypertrophy. 

In the adrcnalectomized animal, none of the above-mentioned LAP over- 
dosage manifestations are evident; hence, LAP probably acts because of its adreno- 
tropic hormone content which causes the adrenal cortex to elaborate DCA-Hke 
corticoids. 

In the case of DCA overdosage, the above-mentioned changes arc accompanied 
by hypopotassemia, hypochlorcmia and periarteritis nodosa of the mesenteric 
vessels, while LAP treatment rarelj' produces tliese latter changes. 

The cause of the slight qualitative differences between the actions of DCA 
and LAP have not as yet been elucidated. It is possible that the anterior pituitary 
produces substances which inhibit some of the actions of DCA, or that the natural 
(endogenous) corticoids liberated by the adrenal, under the influence of LAP, are 
qualitatively slightly different from DCA. 

In rats sensitized by NaCl and unilateral nephrectomy, various types of non- 
specific damage (e.g. cold) produce lesions similar to those elicited by LAP or 
DCA. The theory is advanced that the spontaneous diseases of human pathology, 
which arc imitated by LAP or DCA overdosage, are due to a defensive increase 
in the production of corticotropic and corticoid hormones. The above-mentioned 
cardio-vascular lesions could then be regarded as by-products of this adaptive 
defence reaction; that is, as "Diseases of Adaption." (Subsidized by a grant of the 
Commonwealth Fund). 

37. The Substance in Late Pregnancy AIare Serum Causing Ovarian In- 
hibition. 

H. H. Cole. Division of Animal Husbandry, University of California, 
Da\'is. 

In earlier studies, we (Cole and Hart, 1930) showed that, whereas the serum of 
mares in early stages of pregnancy contained large amounts of a gonadotrophin, 
in late pregnancy the serum inhibited ovarian activity in the immature rat. 
Furthermore, the ovaries of the mare in late pregnancy regress to a remarkable 
degree and are devoid of both corpora lutea and large follicles. 

Because of the large amounts of gonadotrophin present in earlj' pregnancy, 
the possibility existed that an antigonadotrophin was formed. Tests for anti- 
gonadotrophin were negative, however — a further substantiation of the concept 
enunciated by Leathern and Rakoff that gonadotrophins of homologous source 
are not antigenic. 

Tests for lactogenic hormone, another substance producing ovarian inhibition, 
were likewise negative. 

The evidence at hand indicates that the inhibition is due to estrogens present 
in the blood in low concentration. The inhibition produced by late pregnancy 
serum has been compared to that obtained with estradiol benzoate (Progynon B). 
In both instances, inhibition occurs if a dose is given equivalent to about one- 
fourth R.u. daily. Estrogens in the urine of pregnant mares produce a similar in- 
hibition at comparable dosage levels. 
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The role which estrogens play in regulating gonadotrophic secretion will l,r> 
discussed. 


38. The Problem of Antigonadotbopins hst Clinical Therapy. 

J. H. Leathern and A. E. Rakoff. From the Department of Zoology, lint, 
gers University, New Brunswick, and the Departments of Obstetrics ami 
Gynecology and the Endocrine Laboratory, Jefferson Medical College and 
Hospital, Philadelphia. 

Adequate clinical evidence is available to show that antagonists against equine 
gonadotropin and synapoidin (sbeep pituitary and chorionic gonadotropin) de- 
velop in the serum during therapy. Antihormones persist for at least three months 
and with synapoidin the titres could be correlated with the response to tlierapy 
in cases of functional bleeding. 

To establish a rationale for prolonged therapy, hormone specificity of anti- 
hormones was studied. Serum from patients treated for two to five months with 
synapoidin failed to reveal antagonists to synapoidin, equine gonadotropin, equine 
pituitary, chorionic gonadotropin or human pituitary with but one exception in 
which chorionic gonadotropin was inhibited. Patients who developed antihormones 
against synapoidin revealed that the antiserum would not antagonize the action 
of human pituitary but did inhibit equine gonadotropin and chorionic gonado- 
tropin. The non-specific nature of the antiserum is indicated. 

Two patients developed antihormones to equine gonadotropin but the serum 
did not antagonize the action of human pituitary or synapoidin: The antiserum 
formed against equine gonadotropin appears to be hormone specific. 

Synapoidin and equine gonadoti-opin were administered to one patient at dif- 
ferent times and the serum when tesW was capable of inhibiting equine gonado- 
tropin and chorionic gonadotropin but did not influence sjmapoidin. 


39. End Results of Treatment of Pituitary Dwarfs with Chokionic 
Gonadotropin and Sex Hormones. 

W. 0. Thompson, N. J. Heckel, and P. K. Thompson, Chicago. 

Observations on the treatment of pituitary dwarfs during the last sixteen years 
warrant the following conclusions; 

The only way in which growdh can be accelerated in male pituitary dwarfs is 
bj'^ the administration of chorionic gonadotropin or male sex hormone. These 
materials insure that the growth component associated with puberty takes place 
and are therefore of value only if the gonadotropic-producing mechanism of the 
pituitary is deficient. They are in no sense a substitute for the thjmoid hormone or 
for the growth factor of the pituitary. They influence growth by inducing puber 5 
and causing the acceleration of growth and skeletal molding associated with pu- 
berty. The maximum acceleration of growth associated with the administration 0 
these materials in the male pituitary dwarf is about 10 inches and the optmmi 
time for starting the administration appears to be the eleventh or twelfth year. 

In the female pituitary dwarf the administration of female sex hormone ca 
some acceleration of growth, although not as much as the male sex hormone 1 

male pituitary dwarf. _ ,1 factor 

The thyroid hormone and various commercial preparations of the pov 
■ the pituitary are not effective in stimulating growth in pituitary 


of the pituitary „ ■ - j +1 - normu"' 

Pituitary dwarfs treated with chorionic gonadotropin and the 
remain short because they show only that increment of growtr 
puberty and there is no way at present of making up for the deficiencj 
growth factor. 


40. Advantages of 
OF Diabetes. 


Modified Protamine Zinc Insulin in the Regul.^ 


Cyril M. MacBryde. Los Angeles. _ . . n k nf nrotaminc per 

A modification of protamine zinc insulin containing . mg. . i- ^ content 
100 units (instead of the standard 1.2 mg.) has 25 per cen 0 1 
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in Foliiblc, quickly-absorbed form, while 75 per cent is in the precipitate and is 
slowly absorbed over a period exceeding 24 hours. Maintenance therapy with this 
MPZ insulin has proved very satisfactory, direct comparative studies ha\'ing. 
sliown better control with it than with insulin mixtures, globin insulin and other 
modified insulins. 

The majority of patients needing 40 units or less of insulin daily can be well 
regulated with a single daily dose of standard PZ insulin. Of a series of 3S5 diabetic 
patients studied during a six year period, 233 (58 per cent) were well controlled 
with standard PZ insulin. The remaining 152 needed over 40 units daily and could 
not be regulated with standard PZ insulin, but 90 per cent of this group of severe 
diabetic patients were well controlled with MPZ insulin. Strength, energy and 
nutrition are better than with any other treatment program, and the incidence 
of complications has been reduced. Individual case studies of patients needing as 
much as 100 units daily iUustTate the superiority of MPZ insulin, a more nearly 
normal 24 hour blood glucose curve being established with an iindistorted diet and 
only one daily injection being required. 

41. Effect op Iodine Intake on Thyroid Iodine Distribution and Thyroid 
Weight of Rats Treated with Tiiiouracil and Other Goitrogens. 

D. A. McGinty and E. A. Sharp. Research Laboratories, Parke, Davis & 
Company, Detroit- 

Absorption of iodine (Rawson and collaborators, 1944) and formation of 
diiodotyrosine and thjToxin (Franklin and associates, 1944) by the thyroid of the 
rat is inhibited during tbiouracil treatment provided iodine intake is at or near 
physiological requirements. If, under the same conditions, iodide is added to the 
drinking water in increasing concentrations, iodine accumulates in the thyroid 
gland in amounts proportional to increased intakes. Fractionation of thyroids 
from such animals by means of Zn(S 04)2 and NaOH indicates, how^ever, that 
practically all of the iodine exists in non-protein-bound form presumably as in- 
organic iodide. Since the iodine concentration in other organs under the same 
experimental conditions was much smaller, Salters suggestion (1945) that a loose 
combination of iodide and thyroid protein exists, is given support. Equivalent 
amounts of iodine as iodate or as diiodotjTosine also occur in Zn(OH )2 super- 
natants if given with thiouracil in the diet. In control experiments without thiou- 
racil, added iodine caused an increase only in the protein-bound fraction of thy- 
roid. The goitrogenic effect of thiouracil as W'el! as that of certain other antithyroid 
substances studied, persists during high iodine intakes although some decrease in 
degree of thyroid hypertrophy w'as noted. 

42. The Reversible Inactivation of Thyrotropic Hormone. Its Inactiva- 
tion BY Thyroid Tissue and Reactiv.\tion by Thiouracil and Other 
Goitrogenic Agents. 

Rulon W. Raw’son, Alexander Albert, Janet W. McArthur, Priscilla Merrill, 
Beatrice Lennon, and Charlotte Riddell, From the Thyroid Clinic of the 
^lassachwseUs General Hospital, Boston. 

Explanted slices of normal rabbit thyroids were bathed in Tyrode’s solution 
containing thjTotropic hormone at a temperature of 37°C. After a forty-eight 
hour period of incubation, the medium w’as removed and assaj’-ed. It w’as observed 
that exposure of 10 Junkmann Schoeller units of thyrotropic hormone to slices of 
one rabbit thyroid resulted in a complete loss of thyroid stimulating effect. 

The inactivated hormone w’as treated with thiouracil and other goitrogenic 
drugs and assayed. After mixing or after-incubation with these agents, the in- 
activated hormone was observed to recover in varying degrees its thyroid stimu- 
lating action. These agents in the amounts used to reactivate the inactive hormone 
w’hen administered alone had no measurable effect on thyroids of the test animals. 

Active hormone after incubation wdth these goitrogens w’as found to have a 
greater thyroid stimulating action than untreated active hormone. The same 
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augmentation is-as observed after the goiter producing agents had been removed 
bj" dialysis. 

The theory is advanced that the action of certain goitrogens is. at least twofold: 
that they interfere with thyroid hormone production and that in addition tliev 
augment the action of thjwotropic hormone. 

43. Sensitivity of the Reproductive System or Hypophysectomized Foaxy- 
DAY-OLD Male Rats to Testosterone Propionate. 

Miriam E. Simpson and Herbert M. Evans. Institute of Experimental 
Biology, University of California. 

In a prexdous paper (Simpson, M. E., C. H. Li and H. M. Evans: Endocrinology 
35: 96, 1944) it was reported that the testicular tubules of 40-daj^-old male rats 
were maintained and even caused to continue development during the 15 daj-s 
following hypophysectomy when injected with extremely small doses of ICSH. 
Tubular stimulation, in fact, occurred at doses too low to prevent the accessory 
organs of reproduction from regressing to the hypophysectomized condition. As it 
has been assumed that ICSH acts indirectly through the male sex hormone pro- 
duced, similarly prepared test animals were injected with varying doses of testos- 
sterone propionate to compare androgenic with gametogenic effects. This substance 
(in contrast with ICSH) proved equally good as a stimulant of testicular tubules 
and accessories. These findings do not sustain the explanation cited for the mode 
of action of ICSH on the testicular tubules. 


44. The Syndrome of Congenitally Absent Ovaries, with Infantiltsh, 
High Urinary Gonadotropins and Short Stature, with Other Con- 
genital Abnormalities, such as Short Webbed Neck, Cubitus Valgus, 
Coarctation of the Aorta, etc., and Tabular Presentation of Twenty- 
One Previously Unpublished Cases. 

H. Lisser, L. E. Curtis, Roberto E. Escamilla, and Minnie B. Goldberg. 
From the Division of Medicine, University of California Medical School, 
San Francisco, California. 

About 50 cases of this syndrome have been published. We are adding 21 cases. 
The absence of ovaries has been demonstrated in 20 previously reported cases and 
in 4 of our patients, one of whom was only 13 years old. Urinary gonadotropins 
tested in 10 of our cases were abnormally high. Two of the remaining 11, however, 
were verified pathologicalljL The remaining 9 patients are characteristic clinically. 
Photographs are available for all but 2 of our 21 cases. 

The absence of ovaries is considered responsible for the amenorrhea, absent 
mammary development, sparse sexual hair and high urinary gonadotropins bu 
not for the shortness. The latter may be the result of a germinal defect, hhe 
ovarian agenesis and other congenital abnormalities. The shortness would be i i 
cult to explain on a hormonal basis. For contrast, a photograph of a tall feni.'i e, 
age 33, who was castrated at the age of 5, vdll be shown. . 

Early diagnosis is stressed so that measures to promote growth can be ms 
tuted, especially because the “bone-age” is usually only slightly retarded. ^ 

Estrogens are highly beneficial in causing breast development, growtli o 
hair, and, if given in cyclic fashion, regular withdrawal bleeding, with conseqi 
profound improvement in morale. 


45. Adrenal Ascorbic Acid Response to Adrenocorticotropic Hormo-''"' 
Intact AND Hy’pophysectomixed Rats. . .. Amioiir 

Paul L. Munson and F. C. Koch. Biochemical Research Dmsion, n 

and Company, Chicago. , \CTI1) 

Single subcutaneous injections of purified adrenocorticotropic hormo 
into normal male rats decreased adrenal ascorbic acid concentia ion 
later as follows: 
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ACTH 

acluiimstcrcd 

• No. of rats 

Adrenal ascorbic 
acid: decrease 
from controls 

gammas 

2.5-6 

36 

per cent 

3 

10 

29 

S 

20-25 

40 

IS 

40-50 

34 

20 

SO 

30 

22 

100 

11 

42 

160-400 

32 

39 

Thirteen successive daily injections of purified ACTH into hypophysectomized 

male rats raised the ascorbic acid content of the ndrcnals 

as follows: 

Daily dosage 

No. of rats 

Adrenal 

ACTH 

ascorbic acid 

Saline only 

03 

gammas per rat 

27.4 

40 gammas 

07 

3S.2 

200 gammas 

OS 

43.7 

O.S-1 mg. 

28 

52.1 

TJnoperated 

13 

85.0 


When ACTH was administered at a level sufficiently high to increase the adrenal 
weight above that ohunoperated controls the adrenal ascorbic acid of the treated 
group was still significantly less than that of the controls. Prolongation of the 
interval between last injection and autopsy from 24 to 48 hours did not change the 
values significantly. 

Although we have demonstrated the existence of a quantitative relationship 
between ACTH dosage and adrenal ascorbic acid response both in intact and 
hypophysectomized rats, animal variation is high and the slope of the curve 
relating log-dosage and response is low. It is concluded that neither procedure 
will lead to an improvement over bioassay methods previously described. On the 
other hand, the recently introduced method of Sayers and Sayers (Ped. Proc. 5, 
200 (1940)), using a single intravenous injection of ACTH in onc-day hypophy- 
sectoinized rats, has worked well in our hands, and we believe it shows promise. 

46. The Use of DesOxycorticostehone Acetate in a Beeswax Mixture 
FOR the TRE.4T.nENT OF AdDISON's DISEASE. 

Charles F. Code, Edward H. Rynearson, and Marschelle H. Pow'er. Section 
on Clinical Physiology, Division of Medicine, and Section on Clinical 
Biochemistry, Mayo Clinic and Mayo Foundation, Rochester, Minnesota. 

Beeswax mixtures have been used for the administration of histamine, heparin, 
penicillin and other substances in cases in which a dolaj’ in absorption is advan- 
tageous. In the treatment of Addison’s disease, desoxycorticosterone acetate has 
been administered both in oil and as pellets. We have studied its injection in a 
beeswax mixture in fourteen cases. Three of the patients have died and their 
deaths will be discussed. Of the remaining eleven p.atlents, two have had only one 
or two injections, six have had five to eight injections and three have had ten to 
twenty injections. The three patients who have had more than ten injections have 
now been treated tor several years by this method. Their experience will be re- 
ported in detail. 

47. Luteotrophic Action OF Choriokic Gonadotrophin in the Woman. 

W. E. Brown and J. T. Bradbury. Department of Obstetrics and Gyne- 
cology, State University of low'a. 

Two women were given chorionic gonadotrophin (Antuitrin-S) in doses of 20,000 
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i.u. per day. Treatment was started in the late luteal phase of the menstrual cvcle 
and was continued until the onset of bleeding. Endometrial biopsies were oli- 
tained once a week, before, during and after treatment as a means of determining tiio 
sequence of changes in ovarian activity. The endometrium of these two won en 
had gone through the normal sequence of changes since the last menstrual period 
and was a typically premenstrual secretory endometriuni at the time of the initial 
injection. jMenstruation was delaj’ed 2 w'eeks beyond its expected date of onset 
in one patient, and was delayed 3 weeks in the second patient. The endometrial 
biopsies obtained during this interval of treatment were definitely secretory and 
had a marked decidual reaction (deciduoid??). The continued maintenance of this 
luteal endometrium indicates that the chorionic gonadotrophin has a definite 
luteotrophic action in the woman. The negative results in our realier report 
Brown, Bradbury and Metzger (1941) were undoubtedly due to the low doses 
employed. These studies are being expanded and will be reported in detail. 


48. Fubthek Obsekvations on the Absobption of Subcutaneously Im- 
planted Pellets of Hohmonally Active Steroids. 

Thomas H. McGavack and Herman Reinstein. N. Y. Medical College, 
jMetropolitan Hospital Research Unit. 

The rate of absorption of 75 mg. pellets of desoxy corticosterone acetate of con- 
stant surface area and hardness has been determined in 15 dogs and in 12 human 
beings. Similar studies have been made with 75 mg. pellets of testosterone and M'ith 
15 mg. pellets of estradiol benzoate in human beings. Experiences with pellets of 
testosterone implanted within the testicle of 2 human beings will also be de- 
tailed. 

The over-all time for the absorption of the pellets of desoxycorticosterone acetate 
was between 10 and 12 months with an average daily absorption per pellet of 0.24 
mg. The average period over which patients experienced symptoms was approxi- 
mately 9 months. 

Pellets of testosterone propionate were absorbed at the rate of approximately 
0.3 mg. per pellet per day in both the dog and the human being, with an over-all 
absorption time of 8 to 9 months. Periods of symptomatic relief varied from 2 to 8 
months. 

Pellets of estradiol benzoate were absorbed at an average rate of about O.Oo 
mg. per pellet per day with a calculated over-all absorption time of appro.xi- 
mately one 3'^ear. Periods of subjective relief varied from 3 to 9 months. 

About the area of testicular implant in one human being there was an actne 
regeneration of testicular tissue. In the other no trace of seminiferous tubules could 
be found at autopsj’^ some 3 months after a third implantation of 225 mg. o 
testosterone propionate. 

It has been showm that 1.0 mg. desoxjmorticosterone acetate absorbed dai 3 
from an implanted pellet is the equivalent in activity of approximate^' 5 mg o 
the material in a sesame oil medium administered daily' by subcutaneous injection. 
Approximatelj' the same ratio holds for the implantations of testosterone pro 
pionate. Sufficient data have not been accumulated to determine the conversion 
equivalents of implanted pellets of estradiol benzoate in terms of periodic injec lon^ 
in an oil medium, but it has been possible to produce full estrogenic responses 
the vaginal smear from a single 15 mg. pellet. . , 

The number of pellets implanted has no relation to the rate of absorption o 
individual pellet. Tov'ards the end of the absorption period there is a 
in the rate of assimilation, but this is not appreciable for the first five inon 
implantation. How'ever, it seems unlikely that the decreased X^cy 

onlj' factor involved in the return of sj'mptoms and signs of hormonal msu 
prior to the end of the absorption period. 


49. Absence of Renotropic Action of Pure Adrenocorticotropic Hobmo.' 

(ACTH), - fifnte of 

Miriam E. Simpson, Choh Hao Li, and Herbert M. Evans, ns 
Experimental Biology, University of California. 1944) in- 

Reiss has recently reported (Reiss, M.: Nature (London) 154: < , 


cren'ied kidnoj -weights in ^ollng rats acutely treated with a purified pituitary 
'idrenocorticotropic preparation The conditions of his experiment have been 
duplicated as closch as possible in an effort to test whether electiophoreticallj 
homogeneous ACTII would ha\c the same effect It was not jiossible to show 
changes m renal histolog} or significant increases in the kidnej weights 

60 The Rate or MrT^uousM or Stiroid Hormones b\ thf Li\frs of Dif- 
FEnrNTSpEcirs 

L T Samuels and C J ^IcCaulcj Department of Biological Chemistry, 
Uni\er8it\ of Utah, Salt Lake Citj 

The rate of destruction of testosterone and c«teronc and estrogens has been 
studied after incubation with Iner mince, n«ing chemical methods of estimation 
Ln er tissue of the human, r it, mouse, rabbit and dog ha\ c been used The rate of 
destruction is lowest in the human Incr and tlie most rapid with rat and mouse 
Iners There appears to bo no correlation between the rates of destruction of es- 
trone and of testosterone The bearing of these results on the reactions in dif- 
ferent species will be discussed 

51 The Comp \RATnr EFFtcn of Yarioob Goitrogemc Agents on the Col- 
lection OF Radio \cTi\ E loDiNF nr thf Thiroid in R^ts and Chicks 

RiilonW Rawson,D A McGintj and Wendell Peacock From the Tin roid 
Clinic of the Massachusetts General Hospital, Boston, the Research Labora- 
tories of Parke Da^as A Companj, Detroit, and the Nuclear Phjsics 
Laboratories, Alassachmctts Institute of Tcchnologj , Cambridge 
TIic collection of radioactnc iodine 1)3 the Tl^Toids of chicks and rats treated 
acutcl} and chronicall3 w ith \ arious goitrogenic compounds lias been compared 
All of the agents studied were alike in preaenting the collection of radioactue 
iodine administered one to si\ hours after a single injection of the various drugs 
Ho^vc^c^, when administered chromcalh thc«e agents differed radically m their 
effects Thiouracil and related compounds blocked the collection of iodine in both 
rats and chicks Ammo mcrcaptothiadiazolc and phen3laminometh3l mcrcapto- 
tlinzohnc blocked the collection of iodine m rats, but caused an increase m tho 
collection of iodine in chicks Potassium thioc3annte increased the collection of 
iodine in rats 

It is concluded that ^ arious goitrogenic agents produce their effects on the 
th3roid through different incchamsms and that the effects produced with such 
agents \ar3 with the species 

52 Turner’s Sindromf A Case Report 

William M Moffat Santa Barbara 

Since the s> ndrome of infantilism, congenital webbed nock and cubitus i algus 
HI females was first described b} Hcnr3 H Turner in 193S based upon a collection 
of 10 cases, only 6 cases presenting the entire triad ha\ e been published 
This report describes the case of a 21 yeir old girl of above a\erage intelligence 
She IS G2J inches in height She has a web of skin extending from behind each ear 
to the shoulder The posterior surfaces of these -webs are covered with thick hair 
She has cubitus valgus The external genitalia are unde\ eloped, no uterus is pal- 
pable and the cerM\ is about 5 mm in diameter No glandular tissue can be felt 
in her breasts which are rudimentar3 wath small areolae and no nipples Her hips 
are fiat like a bo3’s Her skin displa3s inan3 pigmented moles Vaginal smears 
show that the mucosal cells are completely lacking jd gl3 cogen X ra} studies 
show an epipli3seal development of 16 3 ears of age The relationship of Turner’s 

53 ndrome to other reported s3mdromes presenting some of the same features is 
discussed 

53 Influence of Metabolism on Enuresis 

Robert M Oslund Ross-Loos Medical Group, Los Angeles 
Nocturnal enuresis appears to be a functional disturbance resulting from or 
accompanying low metabolism 

Patients ranging in age from 3i to 19 years, studied for abnormal physiological 
bone age, were not indicative Basal metabolic readings were usually only slightly 
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below normal; however, th3Toid given to these patients produced cessation of 
nocturnal enuresis within two to three weeks; similar results although not ns rapid 
maj' be obtained from pituitar}' material. ’ 

As a great manj' hj^pothju’oid patients do not experience nocturnal enuresis 
the results are therefore interpreted as purelj' metabolic and not a thyroid de- 
ficienc}'. 

54. Quantitath'e Inhibition of Oesthogen Effect on Chick Oviduct nv 
Progesterone. 

Roy Hertz. National Institute of Health, Bethesda, Md. 

Inhibition of estrogen-induced weight increase in the chick oviduct by siimil- 
taneouslj" administered progesterone is proportional to the progesterone dosage 
up to a maximum, beyond which even a six-fold increment in progesterone level 
effects no further inhibition. In the presence of a maximally effective progesterone 
dosage a sixteen-fold increase in estrogen dosage does not overcome the pro- 
gesterone inhibition. Preliminar}'' administration of maximallj" effective doses of 
progesterone for two daj’-s prior to the initiation of estrogen treatment does not 
enhance the degree of inhibition obtained. 

Homogenates of the oviduct from chicks treated with an inhibitor}' combination 
of estrogen and progesterone are without effect upon the estrogen response in the 
chick. Additional studies on the mechanism of the estrogen-progesterone antag- 
onism will be reported. 

55. The Effect op Subcutaneous Administration and Topical Applic.vtion 
OP Steroid Preparations to the Pigmentation Area of the Hamster. 

Herbert S. Kupperman. Department of Endocrinology, University of 

Georgia School of Medicine, Augusta. 

In the costo-vertebral area of the golden hamster an area of excessive melanin 
deposition has been observed in the adult male hamster. This area is about 0.5 
cm, in diameter, also associated vdth an increased amount of coarseness of the 
pellage. Pigmentation is absent or diminished in immature and adult females, 
immature and castrated males, and is of decreased intensity in senile males. 
Pigmentation and coarseness of the tuft of hair may be induced by topical applica- 
tion or subcutaneous administration of androgenic preparations. Estrogen, pro- 
gesterone and desoxycorticosterone haA'e a suppressing effect on the pigmented 
area. Simultaneous administration of androgen and estrogen to castrated males 
produces essentiallj' the same effect as androgens alone, thus failing to demon- 
strate antagonism between folliculoid and android hormones. The relative effec- 
tiveness of the steroid preparation in producing pigmentation in the castrated 
male or female is closelj' correlated with the android activitj' of the preparation. 
The topical application of alcoholic solution of male hormone as a means of assay 
for android activity is discussed. 

56. The Influence of the Adrenal Cortex on the Metabolism ' or the 
Eviscerated Rat. 

Sidnej' Roberts. From the Worcester Foundation for Experimental Bioiog'i 

Shrewsbury'. 

Adrenalectomy' following evisceration in the fasted rat produced a 50 percen 
reduction in survival time and an increased rate of blood sugar disappearance. 
Upjohn cortical extract in oil had a small moderating effect. Other extracts 
were still less active. Since estrogens have been found to be inactive under sinn a 
circumstances (Szego & Roberts, Endocrinology 36 : 104, 1945), the vnscera may 
be essential for the complete activity of steroid hormones in general. 

Adrenalectomy' in the eviscerated rat did not influence: 

(1) rate of rise of blood amino acids, 

(2) rate of fall of blood volume, . - j. 

(3) simultaneous renal arterio-venous (A-V) differences for sugar, ammo > 

and hemoglobin. _ , , 

Simultaneous analy'ses of tail and aortal blood samples for sugar re\ea 
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adrenalectomy uniformly produced an increased peripheral A-V difference. This 
might be due to more rapid sugar utilization. Other considerations, however, 
indicate that the primary effect of adrenalectomy in the eviscerated rat is hemo- 
djTiamic, and that the increased peripheral A~V difference reflects an increased 
circulation time. The circulatory changes include a reduction in renal blood flow, 
which suggests that the actual rate of gluconeogenesis in the kidney is reduced 
by adrenalectomy even though renal A-V differences for sugar are unchanged. 

57. The Nature of Benadryl Activity: Glucose Tolerance Curves. 

Herman Reinstein and T. H. McGavack. 

N. Y. ^ledical College, Metropolitan Hospital Research Unit. 

Intravenous glucose tolerance curves have been performed by standard tech- 
niques on 17 subjects ranging in age from 21-71 years. Each patient was main- 
tained on a diet of 2300 calories, containing 200 gm. of carbohydrate, 95 gm. of 
protein, and 125 gm. of fat, for 3 days before the performance of the first glucose 
tolerance test and throughout the entire period of study except on the days during 
which tests were taken. Three tests were done on each subject: one without 
Benadryl (Curve I), one beginning one-half hour following the ingestion of 400 
mgm. of Benadryl orally (Curve 11), and the third, one-half hour following the 
administration of 30 mgm. of Bcnadrj'l intravenously (Curve HI). The results of 
each of the three tests have been averaged for the 14 patients. In each instant a 
composite curve was drawn; the first and second of these composite curves closely 
approximate each other. However, it w'as noted that in younger indinduals the 
area of the curve obtained following Benadryl orally w'as significantly larger than 
that of the control, whereas in older individuals, above 50, the reverse was true. 
Following the use of Benadryl intravenously (Curve III) there was a significant 
increase in sugar tolerance in all subjects irrespective of age, as shown by a de- 
crease in the areas of the indi^^dual and composite curves respectively. In order to 
rule out any normal variation in glucose tolerance when determined at three day 
intervals, three subjects were given the same regime as the 14 test subjects men- 
tioned above except that no medication was used in conjunction with any of the 
three tests obtained per subject. It is significant that in each of these three subjects 
curves of smallest area were obtained in the first test witii a moderate but sigfini- 
cant increase in the area with each of the two succeeding examinations. 

These findings will be discussed in relation to the nature of the action of Bena- 
dryl and its antihistamine effects. 

58. Nature and Distribution of the Skeletal Abnormalities in Cubhing^s 
Syndrome. 

Fuller Albright, Anne P. Forbes, and Edward C. Reifenstein, Jr. Dept, of 

Medicine, Harvard Medical School and Massachusetts General Hospital, 

Boston. 

It is pointed out that the demineralization of the bone in Cushing’s Syndrome 
is the result of osteoporosis- By “osteoporosis” is meant that bone condition 
where the primary abnormality is a failure «f the osteoblasts to lay down matrix. 

The osteoporosis in Cushing’s Syndrome has a marked predilection for the spine 
and pelvis. A case of Cushing's Syndrome in a girl of thirteen is presented. The 
x-rays of the bone before and after the condition was alleviated are most instruc- 
tive. 

The effect of potassium on the calcium balance of two cases of Cushing’s Syn- 
drome are presented. 

59. Management of Threatened and Habitual Abortion by Large Doses 
OF Oral Estrogen. 

A. R. Abarbanel. Department of Obstetrics and Gynecology College of 

!Medical Evangelists, Los Angeles. 

Fifty cases of threatened and habitual abortion were treated by means of oral 
estrogen (diethylstilbestrol) in doses ranging from 15 to 500 mg. dailj’. The homo- 
static effect was evident in 4 to 24 hours. 

A large percentage of fetuses were salvaged. It is felt that the effect of estrogen 
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upon the endometrial vascular bed, particular!}’- at the site of placentation is re- 
sponsible for the favorable clinical results, 

60. Clinical Syndromes op Aberrations in Corpus Luteum Function. 

Virgil 0. Parret and A. R. Abarbanel. From Department of Obstetrics ami 
Gynecology, College of Medical Evangelists, Los Angeles. 

The following syndromes which are felt to stem from aberrations of corpus 
luteum function are briefly presented and correlated with the pathological find- 
ings: 

Hemorrhage into corpus luteum (simulating an acute surgical abdomen). 
Persistent corpus luteum simulating ectopic pregnancy. 

Lutein cysts resembling chocolate cysts of endometriosis. 

Persistent corpus luteum causing prolonged amenorrhea of several years. 
Luteinized thecoma and also luteoraa causing masculinization syndrome. 


61. Problem of “Closed Fallopian Tubes” Hormonal Differentiation or 
Tubes Closed by Spasm from Those Closed by Organic Pathology 
BY Means of Methyl Testosterone. 

A. R. Abarbanel. Department of Obstetrics and Gynecology, College of 
Medical Evangelists, Los Angeles. 

Twelve patients, who were diagnosed as ha-ping “closed tubes” and advised 
that they were now sterile, were given oral methyl testosterone, 5 mg. sublingually 
per day for one to three months. In each case the tubes were then found to be 
patent. In four cases pregnancy ensued during therapy. 

The modus operandi is discussed. 


62. The Use of Sodium Para-Aminobbnzoate Parenterally in the Tre.w- 
ment of Hyperthyroidism. 

Louis Berman, N. Y. City. 

In a preliminary communication to the Sodiety for Experimental Biology and 
Medicine in May, 1945, a report was presented of beneficial therapeutic effects 
obtained in six ambulatory cases of hyperthyroidism by the parenteral administra- 
tion of one gram or larger doses of the sodium salt of para-aminobenzoic acid six 
times weekl}'- over a period of months with no unfavorable by-effects such as have 
been reported by clinicians employing thiourea and thiouracil. Eight more cases 
of hyperthyroidism so treated will be reported. 

The treatment of the first case was begun in 1943, a patient ivith hypertb}- 
roidisra complicated with vitiligo to whom the sodium salt was administered as an 
attempt to influence the skin pigmentation disturbance. The oral use of para- 
aminobenzoic acid by itself and as a supplement to the parenteral administra ion 
of its sodium salt will also be discussed. Observations of the effects on pulse, oo 
pressure, weight, basal metabolism, blood cholesterol and the clinical synip onis 
and course of the disease will be presented. The details of the eight other cases 
will be given in addition to further observations on the six originally treate an 
followed up. 


63. Hypogonadotrophic Enuchoidism — Its Clinical and Labor.^torv 

LINEATION FROM OthER FoRMS OF HYPOGONADISM WITH A DiSCOURS 

Tre.ytment. 1 ■ 1 and 

Carl G. Heller and Warren O. Nelson. Departments of , 

IMedicine, University of Oregon Medical School, Portland, an 

ment of Anatomy, University of Iowa, Iowa City. c i tn be the 

Gonadotrophic hormone assays and testicular biopsies were foun ^ 
most reliable laborator}'- criteria for establishing the diagnosis o 
trophic eunuchoidism. After laboratory classification it was possib e o 
this group from other forms of eunuchoidism by clinical means an K 
therapeutic test. _ , . , - • gonado- 

Successful correction occurred following administration ° ^ cLan). Ke* 

trophin and a purified follicle stimulating hormone (prepared i^jopsy 

sponse was judged by clinical improvement and laboratory an 
changes. 
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04 Dftermin \tion of Corticosteroids in Urine 

B E Lo'ttcnstem, A C Corcornn, Tnd Irvine H Page Prom the Research 
Division of the Clev eland Climc Toundation, Clev eland Ohio 
The present method is ba^ed on periodate oxidation (Pieser Fields and Lieber 
man) of the priinarj alcohol group at C«i which jiclds one mol of formaldehyde per 
mol of corticosteroid oxidized I ormaldehv do is then determined bv the method 
ofMacFadj an 

Procedure To a 3 cc aqueous aliquot of a urinarv extract (Venning, Hoffman 
and Browne) is added 0 1 cc of 0 05 jM 11104 in 0 3 N H‘*S04 Oxidation proceeds 
at about 25®C for 20 minutes w hen it is arrested bv addition of 0 1 cc of 6 per cent 
SnClj Five cc of 0 2 jicr cent cbromotropic acid (Eastman) in 15 M HtS04 are 
added and the mixture heated for 30 minutes at 100“C The cooled solution i*: made 
up to 12 5 cc b\ addition of 9 M H‘*S04 ind color densitv read in the Coleman 
^lodel G spectrophotometer 

The method gives good recoveries from urme samples contaming added cortical 
extract The average excretion of corticosteroids in normal males is 5- S mg per 
24 hour?, expressed as dehvdrocorticostcrone In a case of Addison’s disease, the 
value was 0 15 mg and in one of Cushing’s svndrome, 21 mg per 24 hours 
The advantages of the method he in simpbcitj, 1 ick of urinar> “blank” and in 
that the estimates include both active and p irtiallv reduced corticosteroids 

05 The Effect of HxroPHYSEcroMY on thf Tivtr op Lvx of thf Hen’s Egq 

Irving Rothchild (Introduced bv Richard M Fraps) U S Department of 
Agriculture, Agricultural Research Center, Bclt«valle, Maryland 
Dehvs in laj occurred in Rhode Island Reds and White Leghorns, after either 
complete or partial hvpophvscctomj performed either on the da> of ovulation or 
on the da> of expected li> , no delavs however, occurred after sham hjpophvs 
ectoiny The distribution of resultsaccording to breed, completeness of operation, 
and time of operation w as as follow s 

Rhode Island Reds hite Leghorns 


Complete h>poph>scetomy on da> of 
ovulation 

Complete hjpophjscctomj on da> of 
expected lay 

Partial hj pophyscctomy on daj of ovu- 
lation 

Partial h>pophjsectomy on daj of ex- 
pected lay 

Sham liypophyscctornj on daj of ovu 
lation 

Sham hypophjsectorny on day of ex- 
pected hy 


dclavb in 12 out of 25 
birds 

delays m 4 out of D 
birds 

dcla>s in 8 out of 20 
birds 

dclajs in 2 out of 5 
birds 

no dtHjs in 16 birds 

no delajsm4 buds 


dtla>s m 9 out of 27 
birds 

delajs m 1 out of 10 
birds 

delays m 1 out of 7 
birds 

delavs in 2 out of 3 
birds 

nodelajsm 15 birds 


These data indicate that removal of or injurj to the AP results m partial inter- 
ference with the determination of the tune of normal laj The nature of AP par- 
ticipation in the process of laj is under further investigation 

66 PARATinROPlTUITARl Sv NDROVIF IN PlTUITABl BaSOPHIUSM 
Robert M Perlman San Francisco 

Pathologic bone changes are an almost invariable accompaniment of pituitary 
basophilism In earlier papers discussion centered around the probabihtj that 
such changes are the result of a “primary 'pituitary malady which secondarily 
affects the parathyroid glands,, upsetting the calcium metabolism and thereby 
leading to disturbances in bone structure It was shown that an intricate para 
thjTopitmtary relationship also occurred in pituitary eosinophilism, resulting in a 
definite symptom complex which was later described as the ‘ Parathyropituitarv 
Sjndrome m Pituitary Eosinophilism ” Altogether special mechanisms must 
enter into play when basophilic hyperpituitarism occurs simultaneously with hy- 
perparathyroidism Such mechanisms must be investigated separately and inter- 
preted clearly, hence, raison d S re for this present paper 
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Substantial evidence is presented in the body of this paper to indicate that the 
basophilic version of the parathjTopituitary sj^ndroine may find expression in 
either of two extreme or a multitude of intermediate forms: 1) Cushing’s syndrome 
in its banal form, with relatively mild skeletal destruction (“osteoporosis and osteo- 
malacia” leading to scoliosis, kyphoscoliosis, lordosis, etc.). 2) Cushing's syndrome 
complicated by an accentuated osteoclastic skeletal resorption and fibrous neo- 
formation of osseous tissues. These processes can become intense enough to render 
the full-fleged, typical, clinical and anatomical picture of von Reckiinghausen's 
bone disease complete with spontaneous fractures and adenomatous parathyroid 
hyperplasis. The Sjmdrorae may express itself in var 3 dng degrees, and may be com- 
plicated further bj" the intervention of renal pathologj'. 

67. Diuhnal Variations in the Levels of Blood Glucose of Normal Hum ax 
Beings Subjected to Various Types of Caloric Restriction. 

David Schwimmer and Thomas H. McGavack. N. Y.' Medical College, 
Metropolitan Hospital Research Unit. 

Fifty-seAmn subjects have been divided into groups and given varying amounts 
of carbohydrate, protein, and fat with total caloric equivalents ranging from 900- 
1800 calories. The protein of the diet varied from 0-10% by weight. The subjects 
were fed at 9 a.m., 1 p.m., 5 p.m., and 9 p.m., with di\dsions of L i and L respec- 
tivety. The widest fluctuations in blood glucose were observed in subjects who re- 
ceived diets containing onty carbohydrate and fat. This was true irrespective 
of what caloric equivalent w'as used. Manj’- of the subjects on these diets showed 
hj'pogljmemic s 3 ’'mptoms and the signs came on as a rule between one-half and 
two hours after the 1 p.m. feeding. Simultaneously, levels for blood sugar dropped 
to levels as low as 50 mgra. per 100 cc. Sources of protein supplements were malted 
milk, lactalbumin, and dried egg white. The amino-acid methionine was similarly 
tried in lieu of and with protein. Methionine alone had no significant influence on 
the blood sugar trend. All forms of protein decreased the range of variation in the 
levels for the glucose of the blood. 

VTien the above findings were brought into relation Avith data simultaneously 
procured regarding urinary volume, solutes, nitrogen balance, electrolyte balance 
and so forth, it was concluded that protein may serAm a very useful purpose as a 
part of restricted rations. 

68. The Role of Sex Hormones in the Origin and Development of Endo- 
metrial Glands in the Opossum. 

Carl R. Moore and Elizabeth A. Tailor. Hull Zoological Laboratory, The 
University of Chicago. 

In the young opossum uterine development is slow hence is excellent for the 
determination of sex hormonal influences. Muellerian ducts are formed between 
postnatal days 3 and 10; oAuducts, uterus and lateral vaginal canals are distinguish- 
able by dai"- 30. Uterine growth and differentiation continue progressiiTly 
dav' 80 the smooth epithelial lining changes to low Aulli and shallow crypts. 
metrial glands arise as balls of cells from base of crj'^pts about daj'S 85-95 an 
hollow out into small flask-shaped glands bj’' day 100. Rapid gland formation an 
elongation characterize postnatal days 100-140. t fi c 

Bilateral ovariectomj’’ on day 20 fails to delaj'^ uterine differentiation up o i 
time of usual gland formation (daj'’s 85-95) but it does preA^ent gland ^ 

OA'ariectomj'' from da5''s SO to 95 causes a cessation of gland developmen 
when glands are in process of development at operation. nreco- 

Androgens as aa’cII as estrogens stimulate endojnetrial gland formation p 
ciously as early as daj’" 40 but sensitivity of the uterus to respond increases 

time of gland formation is approached. ont is a 

It becomes clear that 1) endometrial gland formation and devT opm 
function of estrogenic hormones from the OA’-arj"; 2) this is not an 
response but occurs AAuth androgens; 3) the earliest detectable oa ^ 

occurs around daj'’s 85-95; 4) earty uterine differentiation does no ep 
secretions from the deA^eloping ovary. 
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THE SOURCE OF EXCESS CREATINE 
FOLLOWING METHYL 
TESTOSTERONE* 

L. T. SAMUELS, DOROTHY M. SELLERS aup 
C. J. McCAULAY 

From the Department of Biochemislrij, University of Utah School of Medicine, 

Salt Lake City, Utah 

INTllODUCTION 

S INCE among the steroids only the l7-methylated compounds cause 
increased formation of creatine, the present studies were designed to 
give some information regarding the site of this action. Wilkins and 
Fleishmann (11) in 1941 first described the production of creatinuria in 
undeveloped dwarfs who were treated with methyl testosterone. Like 
testosterone, this compound caused increased nitrogen storage and growth, 
but whereas testosterone administration led to a small decrease in creatine 
output, methyl testosterone caused a marked increase in creatine excretion 
after a latent period of six to sixteen days. 

Samuels, Henschel and Keys (8) in 1942 described this increased 
creatinuria after administration of methyl testosterone to normal young 
men. The output rose to as high as one gram per day in certain individuals. 
Not only was there a creatinuria but the blood creatine levels increased. 
These workers, therefore, came to the conclusion that the creatinuria was 
due to an increased formation of creatine rather than any change in the 
renal threshold. 

Received for publication July 18, 1946. 

' This work was supported by a grant from Ciba, Inc. Summit, New Jersey. 
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In recent work Wilkins and Fleischmann (12) found that only methy- 
lated derivatives of the androstane nucleus were effective. Methyl testo- 
sterone, methyl androstanediol-3,17 and methyl androstene-As-diol-S,!" 
all caused creatinuria, but ethyl testosterone was ineffective. A number of 
other non-methylated steroids were also found to be inactive. This york 
indicated that the active steroids might be associated with the methyla- 
tion involved in creatine formation. It was pointed out by Wilkins and 
Fleischmann, however, that the amount of creatine produced would re- 
quire many more methyl groups than the methyl testosterone could sup- 
pty. The idea has, therefore, been advanced that methylated steroids may 
act as catalysts or transfer substances for methyl groups in the metliyla- 
tion process. 

In the work of Wilkins and Fleischmann a delay has been noted in the 
appearance of creatine in the urine, varying from six to sixteen days after 
administration. The level then rises rapidly for the first 24 days and con- 
tinues its upward trend for about four months after which the creatine 
output is maintained at a fairly constant level. Upon cessation of methyl 
testosterone administration, according to Wilkins and Fleischmann, there 
is a rise in creatine excretion for a short time followed by a rapid return to 
the level which existed before treatment. 

Thus far, no animal other than the human being has been found which 
wall show increased creatine excretion after administration of methyl 
testosterone. Dogs, rabbits, guinea pigs, rats. and pigs have been tested 
with no effect. In our own laboratory we have failed to obtain creatinuria 
in either monkeys or rats. In the case of the rats, plasma and tissues have 
shown no e^ddence of any change in creatine levels. It is, therefore, neces- 
sary to use human beings in any study of creatine formation after methyl 
testosterone administration. 

In determining the site of formation, therefore, it was necessary to 
select patients in which the organs most likely to be involved were suffi- 
ciently damaged to impair function seriously. Borsook and Dubnoff (3, 5) 
found that gtycocyamine was produced by kidney tissue, and that this 
compound accelerated the formation of creatine by liver slices. They, there- 
fore, advanced the hypothesis that glycocyamine is formed in the kidne}S 
from gtycine and arginine and is transported to the liver where it is 
methylated by methionine or other methyl donators. 

The chemical cycle has been confirmed by experiments by Bloch am 
Schoenheimer (2), but the anatomical localization has been questionec )} 
other wmrkers. In fact, Borsook and Dubnoff (4) observed that creatine 
was formed in the kidney of mammals, but its formation was 
celerated bj'^ the addition of gljmocyamine or methionine. It is possi i ^ 
therefore, that the kidney as well as the liver is involved in crea m 
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sj'nthesis. The precursors in the latter case either would not seem to be 
those postulated for the liver, or glycocyamine and methionine are sup- 
plied at an optimum rate by the kidney tissue. 

We have, accordingly, studied cases of hepatic and renal disease in an 
effort to localize the action of methyl testosterone. Since renal function 
and water balance are disturbed in these conditions it was necessary to 
study blood levels as well as urine e.xcretion. 

METHODS 

Subjects for the study were selected from the wards of the University of 
Minnesota hospitals and the Salt Lake County General Hospital. They 
were placed on a low creatine diet. Forty-eight hours later the first of three 
consecutive twenty-four hour urine collections was begun. These collec- 
tions were made from morning to morning. At the end of each twenty-four 
hour collection a sample of blood was drawn. At the end of the collection 
period the patients were returned to the regular diet of the ho.spital until 
forty-eight hours before collection of the next sample when the low creatine 
diet was again resumed. 

After collection of the first three urine and blood samples administration 
of methyl testosterone was begun. In most cases a 10 mg. tablet was taken 
before each meal and two before retiring, making a total of 50 mg. per day. 
In some cases two 10 mg. tablets were taken before each meal, thus making 
a dose of 60 mg. per day. A series of three consecutive urine and blood 
samples was collected beginning on the 9th and 19th days. In some normal 
cases the drug was continued for 28 days and samples were collected at the 
end of that time and at ten day intervals after cessation of the drug. 

The plasma and urine were analyzed for preformed and total creatinine 
(7). The only change was to lengthen the autoclave period to forty-five 
minutes after it had been demonstrated that the conversion of creatine to 
creatinine was not complete in the time originally given. The values from 
each set of three consecutive samples were averaged to give the levels 
recorded in the graphs and tables. 

RESULTS 

Studies of normal subjects 

The plasma and urine levels of creatine in normal women and men 
before, during, and after methyl testosterone administration are given 
in Figure 1. .All of these subjects were on a low creatine diet for forty- 
eight hours before and during the collection of samples. In all cases no 
significant increase in urine creatine was observed at the end of the first 
ten days of treatment, but was present at the end of twenty days. On the 
other hand there was a small rise in plasma levels in all except two cases at 
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the end of ten days. The rise at the end of twenty days, however, was con- 
siderabl}’- greater. 

Figure 2 illustrates the effect of oral creatine on creatinenha following 
niethjd testosterone. If normal men consumed an ordinary meat and 
vegetable diet throughout the treatment period there wms only a small in- 
crease in plasma levels at the end of five days but a marked one at the end 
of twelve days. If one gram of creatine wms administered in addition to the 


Plasma Aud Uains Crcatinl Lcvcls After AoniNisTRArtou 
Of Mcthvl Tcstostehone., 50 mc. fch Day 



if 

mfitoeu 

Plasma 



Normal femalei 





Normal Males 


Fig. 1 


normal diet the plasma level, although the same without administration of 
methyl testosterone as in the low creatine and ordinary diet groups, 
show^ed a marked rise "within five days after administration of the .steroK , 
and continued to rise. Apparently the greater the intake of creatine t le 
more promptly a significant rise occurs in the plasma and in the excretion 
of creatine. This would indicate that methyl testosterone probably^c 
celerates creatine formation soon after its initial administration. ^ 
excess creatine "vs^hich is formed passes into the tissues where a concen n 
tion 30 to 400 times that found in the plasma exists. There is a limit, ioi|^ 
ever, to the amount of creatine which the tissues can take up at this ra m 
T^Ten this is exceeded, the creatine level of the blood rises rapidl} un^^ 
at values bet"«'een 0.6 and 0.7 mg. per 100 cc. of plasma the creatine me 
old is exceeded and creatinuria develops. 



Ocloicr, IDIfO 


EXCESS CREATINE 


659 


Studies on hepatic and renal disease 

Figure 3 shows the plasma levels and urinary excretion of creatine in 
cases of hepatic and renal disease. In a number of other cases urine levels 
alone were studied but since urine levels do not reflect blood levels ac- 
curately in the presence of severe glomerular damage as seen in Cases 5, 
7 and S, we have not included them in the tabulation. 

Hepatic disease, even when terminal, did not interfere with the rise in 



Fig. 2. Change in plasma creatine concentration during administration of 50 mg. 
methyl testosterone in groups with varying intakes of creatine by mouth. Averages of 
number of subjects indicated. 


creatine output produced by methyl testosterone. Two cases of cirrhosis 
died while under treatment with the drug, but showed a rapid increase in 
creatinemia and creatinuria up to the time of death. In the one case of 
cirrhosis and one of fatty degeneration (these patients lived for a short 
period of time after tests were run), the creatine levels decreased after ces- 
sation of therapy with the drug. It seems, therefore, that if the liver is 
involved in the increased formation of creatine after administration of 
methyl testosterone, it is able to carry on this function adequately when its 
other functions are impaired to an extent incompatible with life. 

In the cases of nephrosis studied there also was ample eiddence of the 
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influence of methyl testosterone on creatine formation. Since in thc.'-e 
cases the creatine levels in the blood were already somewhat elevated, the 
rise in plasma creatine was rapid from the beginning of treatment. Crea- 
tinuria was not so marked because of the general renal failure. It seems 
that the renal and hepatic damage in nephrosis, even when severe, does 
not prevent the action of the methylated steroids. 

In the milder cases of nephritis the same situation was found. There was 
an immediate rise in the plasma creatine levels which was not always 
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reflected in urine creatine. This "ivas not a true rise in the creatine thre.sh- 
old, since it probably did not represent increased absorption; instead, it 
represented decreased filtration. 

The only’- condition in which there was a significant influence on creatine 
formation was severe nephritis. Here there was no significant rise in the 
plasma creatine level nor in the creatine output in the urine. There won 
appear to be a slight increase in the plasma creatine levels in two of t e 
three cases illustrated in Figure 3. A study of Table 1 in which the ratio 
of total creatinine (creatine plus creatinine) to preformed creatinine is 
given will show’ that there w’as no significant rise in this ratio in t e.c 
cases. The slight rise in plasma creatine w’as not due to an increase pro 
duction of creatine but to the decrease in glomerular filtration w ic 
consequently’ backed up both creatinine and creatine in the blood. 
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DISCUSSION 

The data presented here aie in accord with the data of Bloch and 
Schoenheimei (1) that cieatine from any souiee enters into the general 
creatine metabolism of the body; there was no distinction between plasma 
creatine due to normal endogenous metabolism, creatine produced after 
methyl testosterone administration, and that ingested. 


Table 1. Ramo of Total to PaEFORMEo CnEATiNrEE rN Blood and Urine of 
Subjects Treated fob 20 Days with Methyl Testosterone, 
so MG. PER Day 



Sox 

Untreated 

Blood Urine 

Treated 10 days 
Blood Urine 

Treated 20 days 
Blood Urine 

8 Normal 

M 

1 23-1 54 0 99-1 05 

1 34-1 41 

0 99-1 14 

1 39-1 82 

1.01^1 28* 



1 34 

1 02 

1 37 

1 03 

1 61* 

1 OS 

3 Normal 

r 

1 42-1 71 

I 02-1 00 

1 46-1 07 

1 01-1 03 

1 73-1 99 

1 22-1 33 



1 57 

1 04 

1 58 

1 02 

1 80* 

1 26* 

L J Hypopit 

M 


1 20* 

2 14* 

1 52* 

2 18* 

1 08* 

S Z Cirrhosis 

M 

1 29 

1 02 

1 45* 

1 05 

1 81* 

1 94 

P B Cirrhosis 

M 

1 32 

1 03 

1 33 

1 00 

3 24* 

1 79* 

J Y I'atty Liver 

r 

1 14 

1 06 

2 17* 

1 18* 



A R. Cirrhosis 

F 


1 08 


1 16* 


2 24* 

0 R Nephrosis 

M 

1 C6* 

1 52» 

1 91* 

2 OG* 

2 51* 

3 09* 

A P Nephrosis 

M 

1 30 

1 05 

1 52* 

1 OG 

1 59* 

1 OG 

J.P Nephrosis 

M 

1 31 

1 03 

1 74* 




ir it/ Nephrosis 

M 


1 05 


1 34* 



IMild 








S G Chr Nophiitis 

F 

1 14 

1 05 

1 32 

1 04 

1 70* 

1 31* 

it/ B Chr Nephritis 

M 

1 33 

1 00 

1 83* 

1 04 

1 81* 

1 00 

D D Chr Nephritis 

U 


1 03 


1 76* 



Severe 








O ti Chr Nephritis 

u 


1 01 

I 23 

1 01 

1 28 

1 03 

it/ R Acute Nephritis F 

1 22 

1 04 

1 23 

1 04 

1 30 

1 03 

W t* Acute Nephritis 

M 

1 35 

I 04 

1 35 

0 99 

1 49 

1 03 


* Indicates a significant increase above normal 


The course of events observed can best be explained by the assumption 
that creatine from any of these sources first is distributed between cells 
and circulating fluids at the high ratio seen under ordinary conditions. On 
this basis an excess production of 0.5 gm. a day could be accumulated for 
six days or more before the general increase in the tissues would equal 
ten per cent of the original concentration. 

The increased concentration would then increase conversion to crea- 
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tinine and account for the smaller but significant increase in this com- 
ponent in the plasma and urine. Here again creatine from any source 
appears effective. 

Apparently the ability to increase tissue concentrations, and perhaps 
also destruction, at this high ratio is soon reached, however, and as 
creatine production continues to increase the distribution-ratio rapidly 
approaches that of any solute acting under purely osmotic forces. Thus if 
the tissues have been saturated either because plasma levels have risen due 
to reduced filtration or because of ingestion the administration of methyl 
testosterone brings a prompt marked rise in plasma creatine levels. On the 
other hand, in the normal individual, the rise in plasma creatine is slow at 
first, but rises at an accelerated pace as treatment continues. 

Our results also confirm the observations of Tierney and Peters (10) 
regardhig the level of the renal threshold in men. In any case, except those 
with renal damage, whenever the plasma level exceeded 0.6 to 0.65 mg./lOO 
cc., significant creatinuria occurred. Our observatipns on women, however, 
are not in agreement. Tierney and Peters found that orally administered 
creatine increased the plasma creatine levels more markedly and caused 
more creatinuria in women than in men. He assumed that the tissue 
capacity was aheady reached in the former sex. If this were the case in 
our normal female subjects, we should have expected an earlier rise in 
plasma and urine creatine levels than in men. This was not the case. This 
may be because of the limited number. None of the young women showed 


any significant creatinuria before administration of the drug. 

It would seem that methyl testosterone action involves the kidney and 
requires little, if any, functioning liver tissue; otherwise one would have 
expected liver damange to have interfered more with creatine formation. 


Certainly the failure in creatine formation after renal damage supports 
this, although as an isolated fact this last observation would simply indi- 
cate that the kidney was involved in the formation of creatine or of its 
precursors. The structure of the glomerulus and the renal arginase (9) 
actmty is markedly affected by methyl testosterone and testosterone (6), 
and it maj’’ well be that they also increase the enzymes involved in rena 
creatine synthesis; only the methylated steroid, however, will supply the 


methyl groups required. 

There remains the possibility that creatine formation after administia- 
tion of the steroid occurs in some other tissue, such as the muscle, 
requires a precursor such as glycocyamine from the kidney. The storage o 
nitrogen after methyl testosterone would appear to be in the muscles. 


SUMMARY 

MTien methyl testosterone was administered orally to normal men o 
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women on a low creatine diet, the rise in plasma levels of creatine was low 
during the first ten days, but increased rapidly during the second ten 
days, exceeding the renal threshold and producing creatinuria. 

If creatine were ingested or if plasma creatine levels were high due to 
renal disease the marked rise in plasma levels occurred sooner after be- 
ginning ingestion of the steroid. This is interpreted as indicating there is a 
limited capacity for storage of creatine in the tissues which can be filled by 
creatine from any source. 

Increased creatinemia and creatinuria followed administration of methyl 
testosterone to patients with severe hepatic disease. 

The effect of methyl testosterone on creatine formation was observed in 
nephrosis and mild nephritis, but was abolished in severe nephritis. It 
would seem that the kidney is the primary site of action or that it supplies 
an essential precursor to some other tissue. 
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AN EVALUATION OF THE GUTERMAN 
PREGNANCY TEST IN CLINICAL 
PRACTICE' 

H. L. REINHART, M.D. and A. C.' BARNES, M.S., M.L. 

From ihe Deparlmenis of Clinical Pathology and of Obstetrics ayul Gynecology, 
the Ohio Slate University Medical School 

T he evaluation of the Guterman pregnancj’- test here reported has two 
distinct features: In the first place, we have resisted the temptation to 
modify the technique and have used it as described by its sponsor (4, 5) 
Secondlj’-, we have employed the procedure routinely and ha\^e avoided a 
“test-series” of cases. The selection of patients has been entirely in the 
hands of the house and attending staffs; when it was clinicallj’- necessary to 
determine whether or not a patient was pregnant by laboratory metliods, 
this test was performed, although a Friedman test would also be carried 
out on request. Bj’- this means we have gained a more accurate estimate of 
the usefulness of the test for hospital and dispensary practice. 

The technique outlined by Guterman employs the color reaction of 
Talbot et al. (9) and a modification of the extraction method of Astwoocl 
and Jones (1). Essentially it amounts to a qualitative reading of a quantita- 
tive change, and is based on the assumption that amenorrhea plus 1 mg. 
pregnandiol per 100 cc. urine occurs only with pregnancj’- and alwmys with 
pregnancy. This assumption has been questioned on a quantitative basis 
since the isolation of pregnandiol (2, 6, 7), but the qualitative reading 
{i.e., positive or negative) based on the color reaction had not been suggested 
before, and merits consideration. 

The reading of the test as recommended by Guterman was on the basis 
of the presence of an orange or yellow-orange color as determined by the 
naked eye (5). In our effort to maintain the original technique, the tests 
recorded here were read in this manner. With the appearance of a degree of 
error, however, the question immediately arises: Ai’e the technicians read- 
ing the color change correctly? If so, the source of error lies in the test; i 
not, it hes in our own reading of the test. 

In an effort to answer this question, we have checked the interpreta- 
tions in about one-third of the cases by photoelectric colorimeter. After 
ha\dng been read and recorded, the suKuric acid solution was transferre 
to another laboratory wFere it was checked colorimetrically by a differen 
technician who was kept in ignorance of the original reading. 

Received for publication August 5, 1946. 
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The 420 filter of the Evelyn photoelectric colorimeter was used, and a 
standard was prepared using 2 gm. of potassium dichromate per 100 cc. 
distilled water. With 10 ce. of this in a tube the galvanometer was set at 
100. The sulfuric acid test solution was then substituted for the standard, 
and the galvanometer scale read directly. We have not attempted to 
translate these readings into quantitative terms, and will not so report 
them for three reasons: 1, the method of extraction is not complete 
enough to remove all urinary impurities, and the final color intensity is 
not dependent entirely on the amount of pregnandiol present; 2, the claim 
made for the procedure was that of qualitative accuracy, and it would 
gain nothing to criticize it on strict quantitative grounds; 3, our sole 
purpose in this “spot checking” was to assure ourselves that the tests were 
being interpreted accuratel 3 ' and that the source of error did not lie in our 
own personnel. 

Our conclusions were as follows: 

1. There is a wide color range in the final specimens. With this particular 
(optional) standard, solutions were encountered that deflected the 
needle off the scale at the right (less color than the standard, definitelj' 
negative) as well as to the left (strongly positive). 

2. No test which had been reported positive had a reading in the same 
range as the negative tests. 

3. The experienced technician can read the presence of the color ac- 
curately, and does not represent an appreciable source of error (an 
error of zero in the tests checked). 

RESULTS 

One hundred and thirty-one tests were performed. The follow-up in each 
case was made not by other pregnancy tests, but by the clinical outcome of 
the case. One patient could not be located for such follow-up, and the 
analyses reported here are based on 130 tests. Seventj'-one of these patients 
were pregnant, and in these a positive test was obtained in 60 or 84.5 per 
cent. Fifty-nine cases were not pregnant, and 30 of these (50.8 per cent) 
had negative tests. These gross results must be corrected, however. At the 
onset of the series, the test was misunderstood by the house staff, and 
included in the early cases are nine patients who were having some vaginal 
bleeding. In view of the statement that it requires a positive test plus 
amenorrhea to make a diagnosis (4), these results must be ruled out. It 
must also be immediately acknowledged that a test which is not accurate 
in the face of vaginal bleeding is of restricted value as a diagnostic aid in 
hospital practice. These nine results were distributed as follows: 

pregnant with posiUve test 1 ' 

Not pregnant with negative test 1 
Not pregnant with positive test 7 
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In reviewing the records of these patients we noted that in four cases 
progesterone therapj^ was started before the test-specimen was collected. 
In view of the fact that we have obtained ■positive tests in males given two 
10 mg. doses of progesterone the day before the morning urine was col- 
lected, these cases must also be eliminated. All of these four patients who 
received progesterone had positive tests; three were pregnant and one was 
not pregnant. 

The corrected results are shown in Table 1. It can be seen from this that 
the test achieved its greatest accuracy in the presence of pregnancy (83.6 


Test positive 
Test negative 

Test positive 
Test negative 


Table 1 
Pregnant 


Not Pregnant 


S3. 6 per cent 
16.4 per cent 

42 per cent 
58 per cent 


per cent correct). In Table 2 the results are rearranged to provide the 
clinician with more information. Given either a positive or a negative report 
by the laboratory, there is approximately a 25 per cent chance of error in 
diagnosis. It should also be noted that only one of the eleven pregnant 
patients who had negative tests either aborted or threatened to abort, 
limiting the prognostic value of this procedure and casting some doubt on 
the diagnosis of "potential abortion” based on the results of such a deter- 
mination. 


Table 2 
Positive Test 

Patient pregnant 
Patient not pregnant 

Negative Test 

Patient pregnant 
Patient not pregnant 


72.3 per cent 
27.7 per cent 

27.5 per cent 

72 . 5 per cent 


DISCUSSION 

There need be little comment on the usefulness of a test carr5ang this 
margin of error. Unfortunately, even if it is assumed that 50 per cent of 
this error is attributable to the performance of the test in this particulai 
laboratorj'', it would still not be a procedure of sufficient accuracy for 
clinical adoption. T^Tiile a rapid chemical determination for the diagiwsis 
of pregnancy would be of tremendous value clinically (3), the variations 
in pregnandiol metabolism (7, 8) make it doubtful that an analysis o i s 
excretion, whether qualitative or quantitative, vill provide us with sue i a 
test. 
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CONCLUSIONS 

1. The Guteiman test was applied to 130 patients in hospital and out- 
patient practice when a laboratory test for pregnancy was indicated. A 
hand-picked “test-series” of cases was avoided. 

2. The elimination of all patients who aie having vaginal bleeding and 
any w'bo may have received piogesteronc therapj' limits the value of the 
test in routine hospital diagnostic use. 

3. Both the posilive and the negative report were subject to an error of 
about 25 per cent. 

4. The color reaction is definite and can be read by an experienced tech- 
nician. The source of error apparently lies rrot in the interpretatiorr of the 
color reaction but in indirddual variations in the metabolism of proges- 
terone, both in the pregnant and the non-pregnant woman. 
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THE RELATIONSHIP BETWEEN BLOOD SUGAR 
AND LYMPHOCYTE LEVELS IN 
NORMAL INDIVIDUALS 

H. FREEMAN, M.D. and F. ELMADJIAN, M.S. 

From the Memorial Foundation for N euro-Endocrine Research atid the Research 
Service of the Worcester State Hosqntal, Worcester, Massachusetts 

I N PRE'\TOUS investigations it has been our experience that in the 
majorit}’- of cases the sugar tolerance of subjects afflicted with mental 
disturbances is decreased as compared Mth that of normal subjects (4). 
In ^dew of the relationship of the adrenal cortex hormone to sugar metab- 
olism (5) it has been suspected that differences in the rate of adrenal dis- 
charge may plaj^ a part in determining these differences in the reaction 
to ingested sugar. Since adi’eno-cortical acti^dt 3 ^ is reflected b}^ the level 
of the absolute tymphocyte count (1) a study was made of normal subjects 
in whom simultaneous observations were made of the blood sugar levels 
and the absolute Umphocjde counts during the course of responses to 
ingested glucose, 

A group of 21 normal subjects was studied, of whom 19 were males. 
These included uni^'■ersity students and personnel of the hospital and 
were presumabU'- free of any organic illness. 

The routine Exton-Rose procedure (3) Avas followed, the glucose being 
given in two, 50 gram doses at half-hour intervals. The blood lymphocyte 
counts and blood sugar leA’^els were measured before each dose of sugar 
and 30 minutes after the second. Two of the influential variables that have 
to be controlled in such studies are the effect of nervous tension on glucose 
tolerance and that of stress (6) on the lymphocyte count. Accordingly, m 
the first nine subjects a control daj’- was utilized to permit an evaluation of 
the ps 3 ’'chological factors incident to the test or the water administration 
attendant upon it. On this da}'-, the subjects were given, at 30 minute in- 
teiwals, two doses 0.06 gm, of saccharin dissolved in 275 cc- of ivater. 
L 3 mphoc 3 i;e counts and blood sugar measurements were made before eac i 
dose of saccharin solution, 30 minutes after the second dose and again to 
minutes later. On a second da3'', the same procedure aa^s repeated, excep 
that 50 gm, of glucose in 275 cc. of water AAms ingested instead of sacchann- 
In the other 12 subjects ‘the usual routine of the two-dose, one-hour tes 
was followed Avithout an3’' control da3^ , 

The blood sugar was measured in Amnous blood by the Folin-Wu tec nic 
(macro-alkaline tartrate) with the addition of using a photoe ec n 
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colorimeter. The absolute lymphocyte count was measured from arterial 
blood obtained from the ear, the technic used being that described in a 
previous publication (2). 

The results of the test on the first nine subjects are shown in Fig. 1. On 
the day in which saccharin is administered the blood sugars remain at a 
stationary level. The lymphoc 3 'tes show a slight increase (200 cells) from 
the 30-minute to the GO-minute point and remain at that level for the next 
75 minutes. This increase may represent a random variation or maj' be a 
special case of the slight upward trend which is found in normal subjects 
as the dajf progresses (2). 


BLOOD SDOAR 



lymphocyte S 



Pig. 1 . Mean'! of Wood sugar and absolute lymphocyte counts obtained during the 
course of Exton-Rose glucose tolerance tests compared with values obtained on control 
days in which saccharin was administered. Nine normal subjects. 

On the day in which glucose is administered, the blood sugar rises from 
90 to 127 mg. per cent in the first half hour, increases to 131 mg. per cent 
in the second haU hour and then falls to 95 mg. per cent in the next IJ hour. 
The tendency to a slight upward trend in the second half hour is probably 
due to the fact that the subjects may have been under some tension, which 
factor we have found to cause an elevation of the one hour values (4). 

The lymphocyte count shows a trend converse to that of the blood 
sugar. The values fall at the 30 minute and 60 minute points as the blood 
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sugar rises and increase subsequently as the blood sugar falls. Thus the 
mean trends for blood sugar and blood l 3 miphoc 3 ’'tes are mirror images 
of each other. The variation in each one is bejmnd the range obtained dur- 
ing the daj^ in which saccharin is administered. It is e\ddent, therefore, 
that neither psj'-chological factors nor water administration caused any 
significant variation in the blood-sugar or the Ij’^mphocjTe count. 

The mean values for the entire group of 21 subjects (Fig. 2) show the 
same inverse relationship. The sharp increase in blood sugar obtained 30 


BtOOD SnOAB 



TME {HID.) 


ITKPHOCtTES 



TDCE (MIH.) 

Fig. 2. ileans of blood sugar and absolute b^mphocyte counts obtained during the 
course of Exton-Rose glucose tolerance tests in 21 normal subjects. 

minutes after the ingestion of 50 gm. of glucose from a fasting value of 
88 mg. per cent to 120 mg, per cent is accompanied by a rapid decrease m 
blood lymphocytes from an initial level of 2611 per cu. mm. to 2078 per cu. 
mm. In the second half hour of the test, the mean blood sugar remains 
essentially unchanged and correspondingly so does the lymphocyte coun . 

In order to determine whether the indi\ddual subjects all showed le 
high relationship between the blood sugar values and the lymphoc} e 
counts displa 3 ’'ed bj’’ the mean values, a statistical study was made o 
absolute changes in the blood sugar in relation to the absolute 
in the blood sugar in each indi\ddual for the finst and the .secon 
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hour of the test. Figure 3 shows the results. In the upper figure (A) is 
charted the difference between the fasting and 30 minute values in blood 
sugar as compared with the corresponding change in blood lymphocyte.s. 
Each circle represents an individual. All the subjects showed an increase 
in blood sugar but in the case of one individual it was very slight. Fourteen 
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Fio. 3. Scatter diagrams illustrating the relationship between the absolute changes in 
blood sugar and in lymphocyte levels within each of 21 normal subjects during (A) the 
first half hour; and (B) the second half hour of the Exton-Rose glucose tolerance test. 

of the subjects showed a decrease in lymphocytes, one showed no change 
and six showed an increase. The trend, of course, is in the direction in- 
dicated by the mean values in Figure 2. It is interesting, however, that 
there is no apparent relationship, quantitatively, between the amount of 
change in the blood sugar and in the lymphocyte count. Thus, although 
the mean values show an excellent inverse correlation between the two 
factors, individually the variation in one bears little relationship to the 
variation in the other. 
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On the other hand, the figure in the lower half (B) representing the 
changes in the second half hour shows a definite relationship between the 
two factors. It is evident here wh}-' the mean trends of Pigure 2 are flat 
since the group shows upward and downward tendencies in blood sugar in 
about equal amounts. In this case, increases in blood sugar are accom- 
panied by decreases in Ijonphocytes and vice versa. The correlation co- 
efficient is -0.85, which is about as high as one could expect in biological 
covariation. An analj'-sis of the average change in the lymphocytes com- 
pared vdth the average change in the blood sugar shows that for each 16.5 
mg. per cent change in blood sugar there is a corresponding variation of 
340 lymphocytes. It is possible that the increase in the relationship be- 
tween the blood sugar and the lymphocyte levels in the second half-hour 
as compared with that of the first half-hour may be indicative of a delay 
in the homeostatic mechanism controlling these factors so that for at least 
30 minutes the variations in the two processes are not geared to each other. 

In order to determine more accurately the relationship of the lympho- 
cjdic to the glycemic changes, we have divided the subjects arbitrarily into 
two groups : those having a downward trend in the blood sugar at the GO 
minute point and those having an upward trend at this same point. The 
mean values for the blood sugar and lymphocyte values in the two group.s 
are shown in Figure 4. The group with the downward trend in blood sugar 
(which numbers 11) shows the typical normal reaction to the ingested 
glucose. The others (10 in number) show an abnormal trend in the second 
half-hour. A'^Hiy this trend is present is as yet obscure. We have found that 
normal glucose trends can be converted to abnormal ones, i.e., reduced 
tolerances, under psychological stresses (4). A confirmation of this fact is 
that a reduced tolerance to glucose is the usual trend in mentally disturbed 
subjects (4). From the psychological side, “mental tension'^ seems to be a 
possible factor in the production of such high blood sugar values (4). On 
the phj'-siological side, variation in the gastrointestinal absorptive late 
does not seem to play a role since the increase in blood sugar for the first 
30 minutes is essentially the same in both groups. The other factors are as 
yet unknown. 

The trends in the lymphocytes differ in the two groups of subjects.^ In 
the first group (those vdth a downward tendenc}'' in blood sugar) there is a 
marked fall in lymphocytes in the first 30 minutes and a secondary moc - 
erate rise. In the second group, there is a mild fall ,in lymphocytes in t ic 
first half hour, approximately 25 per cent as marked as that of ’I'" 
group, and a secondaiy di-op in the second 30 minutes. The total fa ^ or 
the whole hour in lymphocytes in this group is less than that shovn 
first group for the first half hour. The trends in the lymphocyte.s are 
course mirror images of the glucose values but the difference in reac lo 
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quantitatively is of interest since, despite the fact that the blood sugar 
rises are practically identical for the first 30 minutes, the Ij'mphopenic 
reaction is much milder in the second gi'oup. 

DISCUSSION 

The data presented above show a definite inverse relationship between 
the levels of blood sugar and the absolute lymphocyte count. The course 




Fig. 4. Means of blood sugar and lymphocyte ralues obtained during the course of 
Exton-Rose glucose toIer.ance tests in 21 normal subjects divided into two groups' (A) 
those showing “normal” tolerance trends (11), and (B) those showing “reduced” 
tolerance trends (10). 


of this relationship is obscure primarily because the factors controlling the 
shape of the glucose-tolerance trends are not definitely understood. It 
may be assumed that the ingestion of glucose ipiposes a physiological stress 
upon the organism. Adreno-cortical hormone is then discharged and results 
in a decrease in the Ijunphocyte count, ^^^len the blood sugar level falls, 
as in the second half hour of the first group (Fig. 4), adrenocortical acti\'ity 
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ceases and the absolute l 3 ’-mphocyte count rises. If the blood-sugar level 
continues to rise as in the second half-hour of the second group (Fig, 4), 
adreno-cortical acti\’ity continues and the lymphocjde count continues 
its fall. 

The exact reasons for the lesser fall in lymphocytes in the group with the 
decreased tolerances are not as j’-et known. It is possible that the emotional 
tension which seems to accompany this type of tolerance curve may have 
ahead}’- activated the adi-enal cortex and to some extent caused an ex- 
haustion phenomenon so that a lesser degree of Ij'^mphopenia results. 
Further speculation in the light of our small knowledge is not justified. 

SUMMARY 

1. A study was made of the blood sugar and absolute lymphocjde levels 
in 21 normal subjects subjected to glucose tolerance tests (Exton-Rose 
technic) . 

2. The mean values for the group showed that as the blood sugar rose 
the lymphocytes decreased in number and vice versa. 

3. In the first 30 minutes of the test, the change in the blood sugar bore 
little relationship to the change in the lymphocyte count within each in- 
dix’idual. 

4. In the second 30 minutes of the test, the change in the blood sugar 
bore a high relationship (inverse) to the change in the lymphocyte count 
within each individual. The correlation coefficient was —0.85. 

5. The 10 subjects who showed a somewhat reduced glucose tolerance 
exliibited a lesser change in the lymphocyte count than did the 11 subjects 
with a normal glucose tolerance. 
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FURTHER STUDIES ON THE CONTROL 
OF MENORRHAGIA 
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From the Department of Endocrinology, Unirersity of Georgia 
School of Medicine, Augusta, Georgia 

T he successful approach to the management of menorrhagia is clouded 
by the vast number of therapeutic measures advocated in the past. 
Their number is legion and runs the gamut from the speculative admin- 
istration of various drugs and endocrine preparations to the coup de grace 
of the fatalist; to Mt, hysterectomy. During the past decade the literature 
concerned with the organic therapy of functional uterine bleeding has been 
extensive and the promulgated methods have ranged from the administra- 
tion of the time honored remedy of extract of ergot to the use of snake 
venom (37), Htamin B therapy (4), thyroid, the various gonadotrophic 
preparations, blood from lactating women (13, 14), prolactin (11, 19, 30) 
and, finally, any one of the various sex sterols, either singly or in epmbina- 
tion. Inasmuch as our present knowledge of menstruation implies that it is 
directly under the control of the steroid hormones of the ovary, it is logical 
to assume that therapeutic measures to correct excessive uterine bleeding 
should involve the judicious use of these same steroids. So much may be 
accomplished with organotherapy of this nature that possible salvage of 
the patient may be attained Mthout the need for surgical intervention. 

The following stud 3 ', which extended over a period of several years, 
represents an analysis of our cases of functional uterine bleeding treated b}' 
various methods utilizing steroid hormones. A comparison of the thera- 
peutic and physiologic action of the different preparations will be outlined. 
In addition, a method utilizing the combined administration of testo- 
sterone propionate and progesterone will be discussed and presented as the 
procedure of choice. The concomitant use of these steroids has led to a 
rapid and efficient method of control of uterine hemorrhage on the basis 
of arrest of bleeding according to plan (18). 

MATERIALS AND METHODS' 

Various steroid preparations were administered to several series of 
patients during their phase of functional uterine bleeding. No attempt was 
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made to control the menorrhagia by anj^ surgical procedure prior to the 
commencement of endocrine therapy. In the present series the following 
steroid hormones were emploj^ed parent erallj^ ; estradiol benzoate, pro- 
gesterone, and testosterone propionate were administered singly; pro- 
gesterone, in combination with either estradiol benzoate or testosterone 
propionate, was also employed. In addition, reference is made to our 
pre^ious experiences in the therapy of functional uterine bleeding in which 
we implanted pellets of testosterone (15) and orally administered pro- 
gesterone and anhydrohydi*ox 3 ^progesterone (17, 18). Endometrial stiidie.s 
were made throughout this study before and after hormonal therapy when 
feasible in manj'^ of the patients studied. 

RESULTS AND DISCUSSION 

» 

Esirogen. iNIanj'- investigators are of the opinion that estrogens are con- 
traindicated in the therapy of menometrorrhagia. Some authors believe 
that estrogens are not only valueless but that their use is not physiologic, 
since most cases of functional uterine bleeding show an hyperplastic 
endometrium (8, 35). On the other hand, there are many adherents to the 
use of estrogens in the control of uterine hemorrhage (6, 20, 28, 36). The 
hemostatic action of the injected steroid is thought to be an ovarian 
negating effect via inhibition of pituitary gonadotrophic hormone. It has 
also been suggested that the administration of exogenous estrogen controls 
functional uterine bleeding by raising the blood estrogen level above the 
so-called bleeding level (28). It has been reported that bleeding, when 
controlled by estrogens, will stop in an average of 4.4 days after the ad- 
ministration of the hormone (6). 

In a pre^dous series of cases, estrogens in the form of estradiol benzoate 
or dipropionate were administered in doses of from 1.66 mg. to 10.0 mg. 
during the phase of functional uterine bleeding. Massive doses of estrogen 
frequent^ stopped the uterine hemorrhage. However, six to ten days after 
cessation of therapy uterine hemorrhage recurred, and this was obsen'cd 
to be associated wdth cystic glandular hyperplasia of the endometrium. 
Thus, although hemostasis was adequately accomplished by the use of 
estrogenic substances, the subsequent withdrawal bleeding often resulted 
in a uterine hemorrhage as profuse as the initial episode. The prevention 
of estrogen withdraw^al bleeding bj'’ gradual reduction in the amount of 
hormone administered is indeed a tedious process and still does not give 
the assurance that estrogen withdrawal bleeding, profuse in nature, wi 
not ensue. It must be emphasized, however, that estrogens do ha\e a 
definite place in the control of functional uterine bleeding. 
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Progesterone. Progesterone has been advocated and successfully used 
in the control of functional uterine bleeding (2, 3, 5, 7, 9, 18, 22, 25, 26, 27, 
34, 42, 43). The rationale for the administration of this steroid is based on 
the evidence of progesterone deficiency or persistent estrogenic endo- 
metrium in most instances of functional uterine bleeding (23). Progesterone 
it has been postulated, controls bleeding by the induction of a more normal 
state of estrogen metabolism (40). Progesterone will prevent estrogen 
withdrawal bleeding when administered in sufficiently high doses and will 
lead to a complete breakdown and sloughing of the estrogenic hyperplastic 
endometrium. On the basis of this it has been suggested that the with- 
drawal bleeding following progesterone therapy achieves the same result 
as a surgical curettage, and may be regarded in effect as a “medical curet- 
tage” (2) . It must be emphasized that the progesterone withdrawal bleeding 
should not be mistaken for a prolongation or resumption of the menor- 
rhagic syndrome but should be designated as arrest of bleeding according 
to plan. 

Arrest of bleeding according to plan may be defined as follows; When 
progesterone preparations arc administered for periods of from three to 
five successive days, either parentorally in doses of from 5 mg. to 10 mg. 
daily, or orally in the form of anhydrohydroxyprogesterone in doses of from 
100 mg. to 150 mg. during a period of functional uterine bleeding, hemor- 
rhage may cease, slow down or continue unabated during therapy (18). 
About two or three days after withdrawal of medication the bleeding 
suddenly may increase, continue for three or four days and then may stop 
abruptly or taper down and halt slowly. In all, uterine bleeding continues 
for six to ten days after cessation of therapy and closely resembles that of a 
normal menstrual period. Moreover, this latter phase will be succeeded by 
the desired period of amenorrhea. Unless this phenomenon, “arrest of 
bleeding according to plan” is appreciated, the clinician may conclude 
that progesterone therapy increases bleeding and accordingly is con- 
traindicated (16). 

Progesterone, on the other hand, has been placed in disrepute by a num- 
ber of clinicians for the treatment of functional uterine bleeding because 
upon its withdrawal further bleeding ensues (22) and because its beneficial 
effect cannot be adequately explained (28). In addition, it has been argued 
that progesterone actually induces bleeding (20), since inter-menstrual 
bleeding may be induced on the 14th day if progesterone is administered on 
the 7th day through the 11th day of the menstrual cycle (44, 45). The 
bleeding, however, is not excessive and can be labelled as bleeding accord- 
ing to plan which normally ensues after progesterone therapy has been 
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given. Furthermore, it should be understood that progesierono does iio( 
cause bleeding when it is administered during a phase of active progesta- 
tional activity, as in the post-o\nilatory phase or during pregnancy (44, 45). 
Thus the bleeding observed after the withdrawal of progesterone therapy 



Fig. 1. Diagrammatic presentation showing effect of therapy with 
various steroid hormones in functional uterine bleeding. 

A. Therapy = 10 mg. progesterone for four consecutive days. 

B. Therapy =25 mg. testosterone propionate administered concomitantly with 10 

mg. of progesterone for four consecutive days. 

C. Therapy =2,5 mg. estradiol benzoate administered concomitantly with 12.5 inK- 

progesterone for two consecutive days. 

Striped zone represents bout of menorrhagia. 

Solid zone represents period of withdrawal bleeding. 

is not analogous to that observed in menometrorrhagia but simiilafes tiic 
normal physiologic menstruation and will cease in a period of time ap 
pro.vimating that of a normal menstrual period. 

The general effect of administration of progesterone parenterally 
functional uterine bleeding is graphically presented in Fjgure la. As statec 
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above, bleeding may not be controlled during progesterone therapy. Upon 
discontinuation of progesterone an increase in amount of bleeding may 
occur but complete stoppage within six to ten days after the last pro- 
gesterone injection is the usual result. Thus arrest of bleeding according 
to plan has occurred. 

MissF'w.r 17 “ Menorrhagia ’Bleeding off and 

on for 4 months. DfiC several months 



Fig. 2 

V =Suotion curettage 
P =Progestinal endometrium 
J, I =Days of administration of hormone 
AHP :=Anhydrohydroxyprogesterone 
OP = Oral progesterone (linguet form) 

The results observed with oral progesterone and anhydrohydroxy- 
progesterone have been described in previous reports (17, 18). However, 
three typical cases are depicted in Figures 2 and 3 where one may note that 
either anhydrohydroxyprogesterone or progesterone administered orally 
has an ameliorating effect upon the functional bleeding. Complete salvage 
was obtained in most instances. In several, pregnancy followed soon there- 
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after (Fig. 3). The average dose of progesterone employed when admin- 
istered alone (parenteralljO has been 10 mg. given daily for a pei’iod of 
from three to five days. Of 35 patients treated with parenteral or oral 
preparations of progesterone, 90 per cent responded in the typical patfern 
depicted below. 


iS'Menorrbogia “Bleeding and spotting Tor 5 months, Hooding 

for post 3weeks. Feb Mor. Apr. 

I — ^ — — " ' f — * . 


Jnfh lllillhf^ ftnn flifini 
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Mqy June 

Jui 

\4 Auq. Sept. 
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_J 1 

mg. 
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f=E 


Pregnani 


Fig. 3 

V = Suction curettage 
EH- = Cystic glandular hyperplasia 
E = Estrogenic endometrium 
AHP = Anhydrohydroxj’'progesterone 
OP =Oral progesterone (linguet form) 

OE = Estradiol (oral) 

Testosterone. The therapeutic value of testosterone in menometrorrhagia 
(1, 10, 15, 33, 38, 41) has been ascribed to the following properties of the 
andi'ogen: 1, estrogen neutralization (39); 2, inhibition of the pituitary 
gonadotrophic complex (10); 3, myometrial effects (1), which are; a, 
inhibition of m^mmetrial contractions; b, stimulation of growth of myo- 
metrial elements. 

The estrogen inhibiting effect of testosterone, as has been suggestcc 
(39), cannot withstand the modern concept of the physiologic action o 
androgenic and estrogenic substances. The nulhfying effect of testosterone 
on the function of the female reproductive tract must be attributed to t le 
secondary effects follonung the suppression of the hj/pophyseal gonaco^ 
trophic hormones. The mucifydng action of androgens on the vagina 
mucosa of the rat (39) is not due to the estrogen negating effect of te.. ^ 
sterone but to the primary effect of the androgen on the reproductii. e s}- 
tern of the female rat (29). In addition we have noticed that es rog 
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INFLUENCE OF PELLET 
IMPLRNTOTION ON ENDOMETRIUM 
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Fig. 4. Endometriums before and after androgen therapy in a selected group of 
patients in whom functional uterine bleeding ■n'as successfully controlled. 


applied topically to the pigmentation spot of the golden hamster in no -way 
influences the stimulating action of simultaneously applied androgen upon 
the production of pigmentation and pellage changes (31, 32). 

The clinical improvement following pellet implantation of testosterone 
in cases of functional uterine bleeding and metrorrhagia associated with 
uterine fibroids could not be ascribed to a pituitary inhibiting effect of 
the sterol. Ovarian function, as mirrored by endometrial studies, in most 
instances was unaltered since the endometrium was maintained in es- 
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sentiall}' the same status quo as that observed prior to implantation of the 
pellet, despite the resulting clinical improvement (15). E\ddence from some 
cases implied that androgens in moderate but adequate dosage did not 
inhibit endometrial acthdty (Figure 4). In fact, cyclic bleeding from a 
secretor}’- endometrium folloAved not infrequently. 

We, too, are inclined to believe that the myometrial actionof testosterone 
is the paramount effect of this steroid in controlling functional uterine 
bleeding (1, 15). Administration of daily doses of 25 mg. of testosterone 
propionate for four to six daj^s has been of value in controlling menorrhafga. 
Approximately 50 per cent of our cases have benefited by such a regimen. 
One of the inadequacies of androgen therapy is that ultimate salvage i.*^ 
comparatively infrequent (15). Others have also reported that the effect 
of andi'ogens on the endometrium is variable and not predictable (1, 41). 

Estrogen and progesterone. The combined use of these two sterols in a 
form of cyclic therapj'' has been employed in the treatment of functional 
uterine bleeding (23, 24). Their use is based upon the fact that estrogen 
and progesterone synergize one another in their action upon the endo- 
metrium. Their combined hemostatic effect, it may be reasoned, will 
achieve an effect that neither one could satisfactorily accomplish alone. 
The regulatory effects of cyclic estrogen and progestez'one therapy upon 
the untoward uterine bleeding has been ascribed to the estrogen employed 
while the return of the ovulatory cycles has been attributed to thesjmergism 
present between estrogen and progesterone and their effect upon the 
pituitary gonadotrophic complex (21, 23). 

In our series of patients we have made daily concomitant injections of 
2.5 mg. of estradiol benzoate and 12.5 mg. of progesterone^ for a two day 
period as opposed to the cycHc method of administration of these steroids. 
The concomitant use of an estrogen and progesterone as a simplified pro- 
cedure for the treatment of amenorrhea has been successfully employed 
(12, 46) but has not been applied to the therapy of menometrorrhagia. A 
summary of our composite results is diagrammatically presented in Fig. Ic- 
This plan differs from the cyclic mode of therapy in having a shorter period 
of treatment. With this procedure, cessation of bleeding usually occur.- 
within the second day after initiation of therapy. Withdraw'al bleeding 
follows after an interval of three or four days. The flow may continue for a 
period of six to ten days, with the metrostaxis in the latter half of t ic 
period being only slight in extent. Thus in contrast to progesterone alone, 
immediate bleeding is more quickly controlled. Amenorrhea foHovs t w 

^ Di-Pro Ampules, containing 2.5 ing, Dimenformon Benzoate and 12.5 mg- 
^Yere kindly furnished by Roche Organon, Inc. 



October, 1946 


THE CONTROL OF MENORRHAGIA 


683 


mthdrawal bleeding (arrest of bleeding according to plan) and persists for 
at least the duration of one normal menstrual period. 

Testosterone propionate and progesterone. On the basis of the improve- 
ment in functional uterine bleeding achieved by the use of either androgens 
or progesterone alone, it was decided to incorporate the myometrial action 
of testosterone and the endometrial influencing effect of progesterone in a 
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Fig. 5 

A=D and C 
V = Suction curettage 
E + = Cy.stic glandular hyperplasia 
E — = Hypoestrogenic endometrium 
P— “Imperfect progestinal or mixed endometrium 
I T.P. +Prog =25. mg. testosterone propionate and 10 mg. progesterone 
combined therapy 

i 1-2 =2.5 mg. estradiol benzoate administered concomitantly with 
12.5 mg. progesterone for 2 consecutive days 
(Note that dilatation and curettage performed in Maj', 1943, 
controlled bleeding for only 2J months.) 

combined form of therapy. The testosterone propionate was employed for 
its hemostatic propensities upon the uterus while progesterone was in- 
corporated to induce desquamation of an hyperplastic or malfunctioning 
endometrium. The presumptive advantage of an androgen over that of a 
estrogen is that theoretically the former does not induce further hyperplasia 
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of the endometrium. The more ob%dous advantage is that combined 
androgen-progesterone therapy affords a “breathing spell” to the patient 
between the immediate arrest of bleeding and the subsequent withdrawal 
bleeding. 

The mode of therapy that has been followed in this regimen consists of 
three to five consecutive daily injections of combined doses of 25 mg. of 
testosterone propionate and 10 mg. of progesterone. I'^Tien these sub- 
stances are administered during a bout of menstrual hemorrhage, bleeding 
is frequentl}'' controlled on the first to second day of therapy, and at times 
hemostasis may be observed mthin six to eight hours after the initial in- 
jection. The period of amenorrhea then persists for two to four days, and is 
subsequently followed bj’’ vdthdrawal bleeding. This latter flow may con- 
tinue for foiu’ to six daj^s and is less in extent than that observed after tlic 
use of progesterone alone or progesterone and estrogens (Tigs, lb and c). 
The results in a patient treated in this manner are diagrammatically 
presented in Figure 5. Here it may be noted that combined testosterone- 
progesterone therapy was first used with excellent clinical results in Sep- 
tember, 1943, and again in October, 1945. The prompt control of bleeding 
is noteworthy’’. The incorporation of testosterone propionate with pro- 
gesterone significantly lessens the extent and duration of progesterone 
vithdi'awal bleeding. 

After the control of the siege of functional bleeding, subsequent salvage 
of the patient may depend upon continuing the same form of therapy at 
monthly intervals until resumption of normal menstrual cycles may be 
attained. Progesterone has proved to be most valuable and is administered 
for three or four days in daily’ doses of 10 mg. each about 21-30 days after 
bleeding has been controlled. If the withdrawal bleeding following these 
prophylactic measures is excessive, 25 mg. of testosterone propionate may 
be incorporated wth the progesterone to reduce the amount of flow ob- 
served after cessation of progesterone therapy. After several monthly 
courses of such therapy’ the patient is then observed for evidence of either 
recurrence of her functional uterine hemorrhage or the re-establishment of 
phy’siologic menstrual cy’cles. If there is a resumption of the former, further 
therapy’ must be instigated. In our hands we have found the combincf 
androgen-progestin mode of therapy to yield the most promising results 
from the point of %’iew’ of immediate hemostasis and subsequent salvage 
of the patient afflicted w’ith functional uterine bleeding.’’ 

•* In a few patients a short period of bleeding has occurred 4-7 days after ce«at"'’” 
of the withdrawal bleeding. The bleeding was usually scanty and lasted only a few < ■*> • 
The physiological basis for this phenomenon is, at present, obscure. 
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SUMMARY 

1. The examination of the eaidometrium soon after the arrest of menor- 
rhagia by estrogenic therapy usually reveals an hyperplastic or a prolifera- 
tive endometrium. 

2. Wlien moderate doses of androgenic therapy are employed and bleed- 
ing is arrested, the endometrium is maintained apparently in the same 
status as prior to therapy. 

3. Wlien progesterone therapy is used and bleeding is arrested “accord- 
ing to plan,” i.e., about seven to ten days after cessation of therapy, 
shedding of the endometrium frequently occurs) comparable to that which 
is observed in normal phy.siologie menstruation. However, the loss of 
blood during the seven to ten day period may be excessive. 

4. The administration of 25 mg. of testosterone propionate and 10 mg. 
of progesterone daily during a four to five day period results in a rapid 
cessation of bleeding, which after an interval of four or five days is followed 
by a short bout of withdrawal bleeding. 

5. In the study of functional uterine bleeding, extending over a period 
of many years, this method of therapy has thus far proved the most 
promising and ideal in the management of menorrhagia. 
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PHEOCHROMOCYTOMA OF THE 
ADRENAL MEDULLA 

Its Role in tlie Pathogenesis of a Malignant H3^pertension 
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AND E. W. EDWARDS, M.D. 

From the Department of Pathology, Washington University 
School of Mediewe, St. Louis, Missouri 

INTRODUCTION 

T UAIORS of the pheochromic cell arising in the adrenal medulla and 
producing a Avell established hormonal sj^p tom-complex are occa- 
sionall}'- encountered. The pheochromocyte or the cell of origin of this 
tumor is the result of r^fferentiation of the sympathogonia or sympathetic 
formative cells into two systems, the future ganglion cell (nervous) and 
the pheochromocyte (endocrine). Sympathicoblastoma, neuroblastoma 
and ganglioneuroma are tumors arising in the ganglion cells in various 
stages of its maturation (13). They are non-hormonal and produce only 
signs and symptoms referable to the formation of a mass with pressure on 
surrounding structures. They are usually malignant and occur in infancy 
or earty childhood (10). The pheochromocytoma arises from mature cells 
which have differentiated from the primitive sympathogonia to form the 
endocrine portion of the adrenal medulla. 


Sympathogonia (Poll) (12) 



ganglion cell pheochromocytes 

The differentiation usually takes place during late fetal development and 
may not be complete until the time of puberty (14). The mother cells or sym- 
pathogonia are small with scanty cytoplasm and a round, deeply staining 
nucleus with well developed chromatin. The pheochromocytes are muc i 
larger with irregular c 3 ’'toplasm which stains palely and contains man} 
small basophilic granules. The nucleus is vesicular and ovoid with a 
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prominent nucleolus. The pheochromocyte possesses the characteristic 
property of staining brown with chronric salts. Abnormal proliferation of 
the pheochromocytes or the mature cells of the endocrine series gives rise 
to the tumors of the adrenal medulla variously named chromaflinoma, 
paraganglioma or pheoohromocytoma. They arise not only in the adrenal 
medulla but may occur wherever chromaffin tissue is present, principally 
the carotid body, the aortic bodies, the organ of Zuckerkandl, the sacro- 
coccygeal region and in the retroperitoneal tissues (8). Usually they are 
benign tumors which remain localized, although there are on record 12 
cases in which malignant transformation has been observed. TlTien the 
tumor becomes malignant, the characteristic clinical symptom-complex is 
usually absent (9). 

The tumors usually occur in adults with the peak incidence in the fifth 
decade. It is predominantly a disease of the white race as onty 2 of 121 
reported cases have occurred in Negroes. 

Beer, lUng, and Prinzmetal (1) first demonstrated that the symptoma- 
tology was due to the presence in the blood of a pressor substance which 
was similar in its actions to epinephrine. Others have since supported this 
finding and identified the substance as epinephrine (8). 

In 35 instances surgical excision of the tumor has been reported and 
was successfully accomplished in 27. In all, removal of the tumor resulted 
in complete alleviation of symptoms and there has been none in which a 
permanent hj'pertension has resulted. 

The present case was considered significant because of the presence of a 
severe necrotizing arteriolitis in many organs of the body. Death was the 
result of surgical shock with no clinical manifestations of uremia. It was 
also unusual because of the presence of the typical clinical symptoms of the 
adrenal-sympathetic syndrome in association with malignant transforma- 
tions in the tumor. 

REPORT OF CASE 

L. K. (Barnes Hospital, St. Louis, Mo., §109286), a 26 year old, white laborer, was 
admitted to Barnes Hospital on November 11, 1943 and died November 24, 1943. 

Chief complaints: The patient complained of frequent attacks of severe headaches, 
blurring of vision, precordial distress and vomiting. He had also noticed swelling of his 
ankles and weight loss of 16 pounds. 

Family history: His mother had high blood pressure for a number of years. 

Past history: The patient was in good health until the present illness. He had been 
employed as a laborer for several years and was_ accustomed to hard work. He used no 
tobacco or alcohol, and no drugs other than an occasional laxative. Except for incidental 
injuries, he recalled no medical attention. His accustomed weight was 200 pounds. In 
December, 1 942, he fell from a tractor and struck his head and right shoulder. He was 
treated in a local hospital where he remained for five or six d.ays, but did not return to 
work until three weeks later. During his staj- in the hospital nothing was mentioned of 
the presence of high blood pressure and he presumed no abnormalities were found. 
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Present illness: In April, 1943, he suddenly began to vomit dark green materia]. 
There was no associated nausea, but the attacks of vomiting occurred as frequen% as 
five or six times a day. There were no other symptoms at this time. He was sent by his 
physician to a hospital for examination where he was told he had high blood pressure. 
The vomiting persisted and the patient developed severe frontal and later occipital head- 
aches which frequently preceded the vomiting. The headaches occurred almost daily. 
Later the same month he awakened one morning 'noth markedlj’’ impaired vision in the 
left eye which slowly improved. The right eye was unaffected. The patient had numerous 
nose bleeds and gingival bleeding on several occasions during his illness. Three weeks 
prior to his admission to Barnes Hospital he coughed up a considerable amount of dark- 
red blood; this was unassociated with chest pain. At this time he also complained of his 
heart beating rapidly and vigorously. He noticed swelling of his ankles on several oc- 
casions. The patient had nocturia five or six times a night at the onset of his illness, but 
at the time of admission to Barnes Hospital this had ceased. He was told by his physician, 
however, that he had blood and albumin in his urine. During attacks the patient had 
noticed that his extremities would become cold and pale and then hot and flushed fol- 
lowed by profuse sweating. During the period of his illness he had lost 15 pounds. He be- 
came irritable and there was progressive weakness of his extremities. An accoropanj-ing 
letter from the patient’s physician stated that during the last two months he had been 
given sodium thiocyanate. 

Physical examination: The patient’s temperature was 37° C, the pulse rate was 90 
beats per minute, respirations 24 per minute, and the blood pressure was 200/150 mm, of 
Hg. He appeared chronically ill and the skin w'as pale except for some flushing of the 
cheeks. The eyes rvere normal to external examination. Optlialmoscopic examination 
showed recent hemorrhages at the margin of the optic discs. The gums w'ere bleeding. 
The nasopharynx was normal. There Avas slight diminution of breath sounds over the 
right side of the chest anteriorly, but no other abnormalities w'ere noted. The heart beat 
was forceful and thrusting Avith visual and tactile pulsations. The heart A\'as enlarged to 
the left and there was a palpable thrill at the base. The cardiac rhj'thm was regular. A 
soft systolic murmur Avas beard over the mitral area and the aortic second sound was 
somewhat accentuated. There was some voluntary resistance to deep palpation in both 
kidney regions, but no definite masses AA^ere noted. The prostate vras small, firm and not 
tender. There was no edema of the extremities. Neurologic examination was negatn-e. 

Laboratory data: The red blood cell count was 4.53 million per cubic millimeter and 
the hemoglobin 14.2 granrs. The AA'hite blood ceil count Avas 18,600 and the differential 
showed 2 basophils, 1 eosinophil, 5 stabs, 68 segmented forms, 20 lymphocytes and 4 
monocytes. Examination of the urine at the time of admission shoAA^ed a specific gravity 
of 1.011, 4 -f- albumin, occasional red blood cells, a feA\" Av'hite blood cells and rare hyaline 
and granular casts. The Kahn reaction of the blood was negafiVe. Examination of t e 
stool AA'as negatirm. The fasting blood sugar was 127 mg. per cent and the non-protem 
nitrogen of the blood AA-as 17 mg. per cent. The total serum protein Avas 7.2 grams am i 
5.2 grams of albumin and 2.0 grams of globulin. Urine cultures showed no groAA'’th. 
genograms of the chest showed a focus of pulmonary infiltration at the level of the t m 
and fourth ribs on the right. The superior margin of this region was sharply margina 
and a diagnosis of "probable bronchopneumonia of the middle lobe of the right ung 
was made. A barium enema A\ms performed and reported as “indeterminate.’’ An e ec 
cardiogram taken shortly- after admission shoAved "myocardial damage.” m ’ ed 

Course in the hospital: Consultation Avith the Department of Urology' was o 
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and cj'stoscopic examination ^\as performed Examination of the urine from the right 
and left uictcrs sho\\ed 2+ albumin There A\as dela>ed appearance of the phenosulpho- 
phthalein after intra\enous injection Intraxcnous pjelograms sho^Ned delayed function 
of both kidnejs Retrograde pjelograms showed medial rotation and downward dis- 
placement of the right kidnej The dailj \anations in blood pressure and pulse are «liow n 
in the acconpanjing chart Repeated examinations of the urine showed persistent 
albuminuria and the presence of many casts The specific gravitj’’ of the urine ■\aried 
between 1 010 and 1 020 Because of the downward displacement of the right kidnej and 
the clinical sMnptoms of paroxjsmal hjpertcnsion a diagnosis of pheochromocytoma of 
the riglit adrenal gland w as made It w as decided, in spite of the ^elatl^ el\ un'=!ati'!factor\ 
condition of the patient, surgical excision of the tumor should be attempted * On No\ em- 
ber 24, on the tliirteenth hospital daj, a right lumbar incision was made fiom the 12tli 
nb to the crest of the ileum Tlie right kidney was exposed and was found to be displaced 
antenorlj and dow'nward and rotated mediallj An attempt was m ide to explore the 
right adrenal gland, but when blunt dissection was attempted in this region, the patient’s 
blood pressure fell precipitouslj and became unobtainable Emorgencj measures con- 
sisting of stimulants, adrenal cortical extract and oxygen were administered Explora- 
tion was discontinued and the abdomen was closed The patient faded to respond to 
emergencj treatment, the blood pre^-sure was not obtainable and he expired 2i hours 
after the induction of anesthesia He was gnen a total of 2,000 cc of 5 per cent glucose in 
saline iinmediat‘*ly before and during the operation 

Autopsy Washington University Department of Pathologj, i 10S92 Post mortem 
examination was performed one hour after death There was a recent operatnc wound of 
the right lumbar region and a moderate amount of hemorrh ige into the retroperitoneal 
tissues The right kidnej w’as displaced infcnoily and rotated mediallj bj a large tumor 
which had partially replaced the right adrenal gland The tumor was surrounded bj a 
connective tissue capsule which also inclosed the remaining adrenal tissue The total 
weight of the tumor and adrenal gland was 413 grams Cut section of the tumor showed 
grajish brown tissue winch was soft, friable, and contained numerous small jellow foci 
of necrosis A small angiilated portion of adrenal cortex was present near the posterior 
margin of the tumor No extension of the tumor through its capsule was found but it had 
invaded the right adrenal vein and extended into tlie inferior vena cava Careful exami 
nation of the regional lymph nodes showed no grQss inv olvement bj tumor 

The weight of the kidneys was increased, the left weighing 240 giams and tiie right 
210 grams The surfaces were smooth and cut sections showed a normal relative thick- 
ness of the cortex and medulla In the mucosa of the renal pelves there were numerous 
small hemorrliages, the largest measuring 12 millimeters m diameter 

The heart was greatly increased in size, weighing C30 gm The pericardium was smootli 
and no deposits of fibrin were present on the surfaces The myocardium of the left 
ventricle measured 18 mni m diameter while that of the right ventricle measured 5 
ram The mjocardium of the interventricular septum was reddish brown and contained 
no foci of fibrosis The endo ardium and the valves of the heart were normal The 
coronirj arteries contained a few elevated yellow plaques on the mtimal surface Be- 
neath the mtima of the pulmonary artery 1 5 cm above the pulmonic valve, there was a 
small focus of hemorrhage measuring S mm X 2 mm 

^ The operation was performed by Dr Peter Heinbecker to whom we are indebted for 
permission to report this case 



i 


i 


114^1 










‘-'.irf’je* 










-P 


/■C-<>i^.» , V. 


E 


ey ••♦ 'Trj 




Fig. 1. Primary tumor showing pleomorphism of the cellular pattern and presence of 
numerous multinucleated cells. Hematoxylin eosin stain ( X570). 

Fig. 2. Primary tumor showing tendency toward fibrillar pattern. Multinucleate 
cells are also conspicuous. Hematoxylin eosin stain ( X500). 

Fig. 3. Eosinophilic body within the cytoplasm of a large tumor cell. The vesicu ar 
nuclei with well developed chromatin material and the granular cj^oplasm are we 
shown. Hematoxylin eosin stain ( X 1100). 

Fig. 4. Small arteriole within the interstitium of the testis showing heniornage 
within the wall and early necrosis. Hematoxylin eosin stain ( X570). _ 

Fig. 5. Several small renal arterioles near the corticomedullary junction. 
tensive necrosis of the arteriolar wall is well shown with disappearance of a nuc ei an 
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The lower lobes of the lungs contained a few small infarcts, the largest measuring 1 
centimeter in diameter. 

The other viscera contained no .significant gross pathologic changes. 

Microscopic examination: Blocks taken from various parts of the tumor were fi.xed in 
Zenker-formalin and in formaldehyde. Parafiin sections stained with hematoxylin-eosin 
and Goldner’s modification of Jlasson’s trichromc stain were e.xamined. 

The tumor consisted of largo polyhedral cells which were irregular in shape and 
varied from 10 to 25 microns in diameter (Fig. 1). The cytoplasm was finely granular and 
varied in its affinity for hematoxylin, some cells staining deeply while others were only 
slightly basophilic. The nuclei were large and usually round although some were ir- 
regular. The chromatin network was dense and stained deeply. There was usually a 
prominent nucleolus. Numerous multinuclcatcd cells wore diffusely scattered throughout 
the tumor (Figs. 1 and 2). They contained from 3 to 8 nuclei which were hypcrchromatic. 
The cytoplasm was abundant and shained deeply with eosin. Within the cytoplasm and 
occasionally within the nuclei of many of the cells were small ovoid bodies which had a 
homogeneous, hyaline appearance and were deeply eosinophilic (Fig. 3). Numerous 
mitotic figures were seen throughout the sections of tumor. In some regions the tpmor 
cells appeared to be radially arranged around blood vessels. There were a few foci of 
necrosis uathin the tumor. 

Sections of the kidneys showed increased amounts of connective tissue in both the 
cortex and the medulla. There was slight fibrous thickening of the peripheral layer of 
Bowman’s capsule and of the basement membrane of the glomerular capillaries (Fig. 6). 
The proximal convoluted tubules were large and the epithelium was swollen. The lumina 
of many were filled with a granular eosinophilic substance. The cytoplasm of the tubular 
epithelium contained numerous eosinophilic granules and hyaline droplets. In a few of 
the tubules there was necrosis of the epithelium. The most striking pathologic changes in 
the kidneys were in the blood vessels, particularly the small arteries and arterioles. All 
of the arterioles observed in the sections of kidney showed marked thickening of the 
walls which consisted of hyalination of the media and hyperplasia of the intima. Many 
of the arterioles had undergone necrosis (Figs. 4 and 5). Tlie changes in the large arteries 
consisted almost entirely of medial thickening and hyalination. There was very little 
intimal proliferation in these vessels in contrast to that seen in the arterioles. In the 
medulla there was slight increase in fibrous connective tissue between the tubules but 
the architecture was well preserved. 

Sections of the pancreas showed an increase in the interlobular and interacinar con- 
nective tissue. The arterioles within the substance of the pancreas showed thickening of 
their walls and many had undergone necrosis. The same type of arteriolar change was 
present as observed in the kidney, consisting primarily of hyalination of the media and 
slight intimal proliferation. In some arterioles the necrosis was so extensive that the 
entire circumference of the waii was destroyed and the lumen was filled with necrotic 
material (Fig. 5). 

granularity of the cytoplasm. Goldner’s modification of Masson’s trichome stain 
(X570). 

Fig. C. Glomerulus showing minimal fibrosis of the basement membrane and of the 
peripheral layer of Bow'man’s capsule. There is no visible thickening of the efferent 
arteriole. In the adjacent small arteriole the nuclei have disappeared and there is necrosis 
of the wall with almost complete disappearance of the lumen. Goldner’s modification of 
Masson's trichome stain ( X570). 
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Sections of the liver showed slight dilatation of the sinusoids, particularly in the 
region of the central veins and congestion with red blood cells. There was no increase 
in the amount of periportal connective tissue. An occasional hepatic cell contained large 
vacuoles of fat. This fatty change was most extensive near the central veins. A few of the 
hepatic nuclei were vacuolated and appeared to contain glycogen. 

The spleen showed evidence of passive congestion but no other pathologic changes. 

Sections of skeletal muscle showed thickening of the arterioles and hyalination of the 
media with very little intimal proliferation. All of the arterioles in the sections of skeletal 
muscle showed such changes. The muscle fibers were normal. 

There was slight hyperplasia of the cells of the left adrenal medulla and marked 
thickening of the arterioles, a few of which were necrotic. The changes in these vessels 
consisted primarily of medial thickening and hyalination without intimal hyperplasia. 
The left adrenal cortex was normal. 

The lungs showed evidence of a slight passive congestion. The arterioles within the 
lungs did not show any of the changes observed in the other organs. There was slight 
atelectasis and many of the alveoli contained large macrophages which were filled with 
yellow-brown pigment. 

Final anatomic diagnosis: PheochromocjRoma of the right adrenal (413 gm.) with 
partial displacement and rotation of the right kidney and with partial flattening of the 
upper pole of the right kidney; extension of pheochromocytoma through right supra- 
renal vein into the inferior vena cava; arteriolar sclerosis with necrosis of the arteriolar 
walls, generalized; hypertrophy and dilatation of the heart, 630 gm. (history of hj'per- 
tension for 7 months); interstitial fibrosis of the pancreas; fibrosis of the islets of Langer- 
hans, slight; recent wound of right flank (history of exploratory operation, 2^ hours); 
hemorrhage into the retroperitoneal tissue in the region of the right kidney; hemorrhage 
into the mucosa of the renal pelves; hemorrhage into the wall of the pulmonary artery; 
infarcts of the lungs, small; fatty metamorphosis of the liver, slight; hyaline droplets in 
the renal tubules. 


BIO-ASSAA" OF TUMOR 

An extract of the tumor was prepared by the method of Folin, Cannon 
and Denis (5) with slight variations. Fifteen gm. of fresh tumor tissue 
were ground in a mortar with an abrasive and 20 cc. of 0.1 N HCl. This 
mixture was rinsed into an Erlenmeyer flask with 10 cc. of 0.1 N HCl and 
100 cc. of distilled water and heated to boiling. To the boiling mixture was 
added 10 cc. of a 10 per cent sodium acetate solution and the mixture 
reheated to boiling. The mixture was transfei'red to a flask and 200 cc. of 
distilled water added. It was then centrifuged and the clear extract was 
withdrawn for physiologic tests. 

A dog was prepared with ether anesthesia which was administeie 
through a tracheal tube. A cannula was inserted into the right common 
carotid artery and into the femoral vein. An elastic band was placed aroun 
the thorax of the dog. Tracings of the pressure within the carotid arteiy 
and the femoral vein and of the respirations were made on a revolving 
kymograph. The injection of 2 cc. of the extract prepared from the tumor 
caused a sharp rise in blood pressure which persisted for 120 secon s e 
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fore it gradually descended to the normal level. The resulting curve was 
nearly identical with that produced by 0.15 cc. of 1:1000 solution of 
epinephrine.^ The vasopressor effect of the extract and of the solution of 
epinephrine was not elicited after the injection of 10 mg. of ergotoxine. 

From these data it may be concluded that the tumor removed from this 
patient contained a substance which had a vasopressor effect on the dog 
analagous to that produced by epinephrine. The vasopressor effect of the 
extract of tumor and of the epinephrine could be prevented by the previous 
injection of ergotoxine. 

DISCUSSION 

The onset of illness in this ease was typical of the paroxysms which 
have been observed in previously reported instances of pheochromooytoma 
of the adrenal gland. However, the subsequent development of permanent 
hypertension is unusual in patients with this disease. The demonstration 
of a vasopressor substance in the tumor which had an action on the blood 
pressure of the dog similar to that of epinephrine affords a possible explana- 
tion for the subsequent development of permanent hypertension. Gold- 
blatt (6) has shown that elevation of the blood pressure of dogs over a 
period of time produces generalized thickening of the arterioles which may 
be responsible for the resulting permanent hypertension. The changes ob- 
served in the arterioles are comparable to those seen in man with essential 
hypertension. The effect of long standing vasoconstriction produced by a 
humoral mechanism such as epinephrine has not been thoroughly studied. 
Pearce and Stanton (11) have observed changes in the arteries and 
arterioles of rabbits subjected to repeated injections of epinephrine. The 
lesions were confined for the most part to the large arteries although thick- 
ening of the walls of the small arterioles was observed. The absence of 
any previous kidney disease or hypertension in this patient affords e\d- 
dence that in the human subject the presence of large amounts of vaso- 
pressor substance in the blood over a period of time may produce arteriolar 
lesions which result in permanent hypertension. 

The subsequent development of a malignant phase of hypertension 
without associated renal insufficiency is unusual. The observations of 
Goldblatt (7) have demonstrated that at least two factors, hypertension 
(mechanical factor) and uremia (humoral factor), must be present for the 
production of the malignant phase of hypertension and the typical patho- 
logic changes of necrosis of the arterioles and associated hemorrhages. Dogs 
with a severe hypertension for as long as five years without signs of renal 
insufficiency or uremia did not show the clinical or pathologic changes of 

’ Parke, Davis and Company, Detroit, Michigan. 
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malignant hypertension. From this observation he concluded that eleva- 
tion of the blood pressure alone, even to high levels for long periods of 
time, was not sufficient to produce the malignant phase of hypertension. 
Animals which did not have hypertension but which died of uremia, pro- 
duced by the removal of both kidneys, likewise did not show the gen- 
eralized hyalination and necrosis of the arterioles with associated hemor- 
rhages in other organs. This showed conclusively that the accumulation 
of the chemical substances in the blood associated with azotemia of renal 
origin was not sufficient to produce the pathologic changes associated with 
malignant hypertension. However, dogs with hypertension which subse- 
quently developed renal insufficiency and uremia showed necrotic arteri- 
oles and hemorrhages. That the lesions were not due to ischemia is evi- 
denced by the absence of necrotizing changes in the arterioles of the kidney 
distal to the clamp. This demonstration of the pathogetiesis of malignant 
hypertension affords the most adequate explanation of this condition in 
patients with hypertension of renal origin. However, it is not entirely ap- 
phcable to this case because of the absence of one of the essential factors, 
uremia. 


Wilson and Pickering (15) concluded that severe hypertension alone was 
sufficient to produce intimal hyperplasia and necrosis of the arterioles in 
the rabbit. They believed that renal insufficiency played no part in the 
process but based this conclusion on the absence of structural changes in 
the kidney and not on chemical determinations for the accumulation of the 
products of nitrogen metabolism in the blood. Histologic examination alone 
is apparently not sufficient evidence for the presence or absence of renal 


insufficiency. 

Necrotizing arteriolar changes have not been produced in experimental 
animals by the injection of large amounts of epinephrine. However, in the 
absence of azotemia of either renal or extrarenal origin, the liberation of 


large amounts of pressor substance in an individual wuth essential hyper- 
tension may be sufficient to produce the pathologic changes of malignant 
hypertension. There have been no reports of the effects of injecting large 
amounts of epinephrine into an experimental animal wdth hypertension. 
The extremely high bursting blood pressure may under these circuni 
stances be sufficient to produce arteriolar necrosis and associated heinor 
rhages without the accumulation of nitrogenous products in the bloo 
Some degree of renal damage was present at the time of admission o 
the hospital as evidence by the presence of albumin, casts and re an 
white blood cells in the urine. However, the nonprotein nitrogen of ^ 
blood was 17 mgm. per cent so that there was no clinical evidence of 
insufficiency. The pathologic lesions observed microscopically nn the ^ 
neys consisted of thickening of all of the arterioles with necrosis an 
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slight degree of parenchymatous degeneration of the tubular epithelium. 
The glomeruli showed only a slight increase in the amount of connective 
tissue in Bowman’s capsule and in the basement membrane of the capil- 
laries. The pathologic evidence indicated conclusively that the patient was 
not suffering from chronic renal disease before the onset of symptoms re- 
ferrable to the adrenal tumor. Hence from these observations and the 
previously cited evidence that the presence of large amounts of vasopressor 
substances in the blood may produce changes in the arterioles which result 
in permanent hypertension, the continued release of this substance after 
the development of permanent hypertension is apparently sufficient to 
produce the pathologic changes associated with malignant hypertension 
without insufficiency. 

McGavack, Benjamin, Speer and Klotz (0) studied the reported cases of 
malignant pheochromocytoma and found that those with widespread 
metastases did not present the clinical features seen in patients with the 
benign form of the tumor. In two cases actual hypotension was present 
and in none was there, hypertension. They have established the criteria 
for denoting malignancy as the actual presence of metastases which were 
not present in this case. However, the extension and growth of the tumor 
into the inferior vena cava seems to us to be sufficient erndence upon which 
to make a diagnosis of malignancy. The fact that distant metastases, 
particularly in the lungs, had not occurred seems to be a matter of chance 
as all the predisposing factors were present. Certainly from the clinical 
standpoint the tumor was malignant as invasion and extension into the 
inferior vena cava made complete surgical removal all but impossible. 

We have been able to find twelve cases in which the authors considered 
the tumors to be malignant. Blaster and Keith (2) and Evans and Stewart 
(4) report two cases in which the typical adrenal-sympathetic S3mdrome 
was present and the tumors were considered malignant by the authors. 
In each instance there were local invasive tendencies without distant 
metastasis. These cases do not fulfill the criteria established by McGavack, 
Benjamin, Speer, and Klotz for malignancy. However, we believe that 
sufficient evidence is available in this case to classify the pheochromo- 
cytoma as malignant and that it presents the unusual combination of the 
adrenal-sympathetic syndrome in association with malignant transforma- 
tion in the tumor. 


SUMMARY 

A case of pheochromocytoma of the adrenal medulla is presented. The 
onset of the illness was typical consisting of attacks of vomiting, headache, 
flushing of the face, blurring of vision and paroxysmal hypertension. The 
hypertension subsequently became permanent, and shortly after attempted 



698 E. L. WASHINGTON, W. P. CALLAHAN, JR., E. W. EDWARDS Volume 6 


removal of the tumor the patient died without clinical evidence of uremia. 
The unusual features were the pathologic finding of a widespread necrosis 
of the arterioles and associated hemorrhages without evidence of uremia, 
and of malignant transformation in the tumor characterized by invasion of 
the right adrenal vein and of the inferior vena cava. Epinephrine-like 
substance was demonstrated in the tumor. 

It is postulated that the prolonged discharge of vasopressor substance 
from the tumor may produce changes in the arterioles which result in 
permanent hypertension. The continued release of this substance after the 
development of a permanent elevation of the blood pressure may be re- 
sponsible for the production of arteriolar necrosis and hemorrhages with- 
out the presence of uremia. 

Although the tumor had undergone malignant transformation, the 
typical hormone symptom-complex was present. 
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To THE Editor: 

PROGESTERONE THERAPY OF UTERINE FIBROMYOMAS 

F IBROMYOMAS have been produced in the guinea pig by estrogenic 
therapy. This phenomenon has been studied extensively by Lip- 
schutz,' who demonstrated further that certain steroids would not only 
prevent formation of experimental fibromyomas but also cause regression 
of fibromyomas despite continued estrogenic therapy. Progesterone was 
by far the most effective of these steroids. 

We have attempted to evaluate the effects of progesterone therapy on 
human uterine fibromyomas. Because it is not possible to determine small 
changes in size of a uterine tumor by bimanual examination alone, we have 
emploj'cd roentgenography with intrauterine instillation of radiopaque 
oil and interperitoneal injection of carbon dioxide or either of the two alone. 
Great care has been taken to duplicate the procedure as exactly as possible 
in successive studies on the same patient. 

It seems apparent that if progesterone is to have a beneficial effect on 
human uterine fibromyomas, it wilt most likel}' be in patients who are 
still menstruating regularly. The three patients who are the subjects of 
this communication were selected because: 1, they had uterine fibro- 
myomas which could be well outlined by one or both of our roentgeno- 
graphic procedures; 2, they were menstruating regularly; 3, they were 
cooperative enough to permit thorough and repeated study; and 4, each 
understood that it was imperative to have a hysterectomy immediately 
after the conclusion of the therapeutic and diagnostic studies. 

In addition to the effect of progesterone on the size of the fibromyomas, 
we observed its effects on the urinary excretion of gonadotrophic hormones 
and 17-ketosteroids and the histologic picture of the endometrium and 
mammary gland. However, tliis communication is concerned only with the 
effects on the size of the fibromyomas. 

Three patients were given daily intramuscular injections of 20 mg. of 
progesterone in 2 cc. of peanut oil. The progesterone was administered for 
39, 61 and 47 days respectively. 

The therapy produced no change in the size of the fibromyomas. The 


' Lipschutz, a. Induction and Prevention of Abdominal Fibroids by Steroid 
Hormones, and Their Bearing on Growth and Development. Cold Spring Harbor Sym- 
posia on Quantilaliie Biology 10; 79-S9 (1942). 
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size and contour at removal were as expected from the roentgenograms 
made with contrast medium. 

'^he purpose of this note is to emphasize the necessity of adequate, con- 
trolled observation by objective means before conclusions may be drawn 
concerning this exceedingly important subject. To illustrate and empha- 
size this point, we felt that by bimanual examination there was a definite 
reduction in the size of the fibromyoma in one patient but roentgenograms 
with contrast medium showed no such change. Furthermore, it is our 
feeling that until it has been definitely demonstrated that progesterone 
does have a salutary effect on human uterine fibromyomas, it is essential to 
complete all studies of the effect of hormonal therapy on uterine tumors 
by histologic examination. 

Our studies are in progress; this note was prompted by the recent report 
of Goodman^ in this journal in which he described shrinkage of uterine 
tumors due to progesterone. His data were entirely subjective. Since ob- 
jective technics are available, we would emphasize their importance in 
these studies. 

' Albert Segaloff, M.D. 

J. C. Weed, M.D. 

William Parson, M.D. 

July 13, 1946. 

From The Alton Ochstier Medical Foundation, The Ochsner Clinic and the Departments oj 
Medicine and Gynecology, Tidane University of Louisiana School of Medicine, New 
Orleans. 

2 Goodman, A. L. Progesterone Therapy in Uterine Fibromyoma. J . Clin. En- 
docrinology 6: 402-408 (Maj", 1946). 



Nonnnalions for Awards of the Association 

Three awards for meritorious work in endocrinology will be given at the 
next annual meeting of the Association. These include the Squibb and Ciba 
Awards which have been given in the past and a new award which will be 
known as the Ayerst, McKenna & Harrison Fellowship in Endocrinology, 
to be given for the first time in 1947. A special committee of five members 
of the Association chooses the recipients of these Awards, subject to rati- 
fication by the Council, and each member of the Association has the privi- 
lege of making one nomination for each award. 

Nominations for the Awards should be made on special application forms 
which may be obtained from the Secretary. A nomination should be ac- 
companied by a statement of the importance of the nominee’s contribu- 
tions to endocrinology and by a bibliography of his most important papers 
with reprints if possible. Application forms may be obtained from the 
secretary and all nominations should be sent to Dr. Henry H. Turner, 
Secretary, 1200 North Walker Street, Oklahoma City 3, Oklahoma, not 
later than March 15, 1947. 

THE E. R. SQUIBB AND SONS AWARD 

The E. R. Squibb and Sons Aw’ard of S1,000.00 was established in 1939. 
It was given in 1940 to Dr. George W. Corner, in 1941 to Dr. Philip E. 
Smith, in 1942 to Dr. Fred C. Koch, in 1944 to Dr. Edward A. Doisy, in 
1945 to Dr. E. C. Kendall, and in 1946 to Dr. Carl G. Hartman. No award 
was made in 1943. No age or other special limitation is stipulated by the 
Donor of the Award. So far it has been given for long-continued work of a 
high quality. 

THE CIBA AWARD 

The Ciba Award was established in 1942 and is to be given to an in- 
vestigator not over 36 years of age. No recipient was selected in 1943. In 
1944 the Award was given to Dr. E. B. Astwood, in 1945 to Dr. Jane Anne 
RusseU and in 1946 to Dr. Martin M. Hoffman. The Award is for Sl,200.00. 
If the recipient chooses to use the Award to aid in working in a laboratory 
other than the one in which he normally is located, the Award will be in- 
creased to SI, 800.00. 

THE AYERST, McKENNA & HARRISON FELLOWSHIP 

This award was authorized by the Council at the 1946 meeting in San 
Francisco and will be presented for the first time at the 1947 annual meet- 
ing in Atlantic City. The annual stipend is $2,500.00 and may be renewed 
at the discretion of the Committee on Awards. Applicants for this fellow- 
ship shall fulfill the following requirements: 
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1. They must possess the degree of Doctor of Philosophy or Doctor of 
Medicine or their equivalent. It is suggested that no restriction be 
placed on age, but that preference be given to apphcants who have 
recently completed requirements for their Ph.D. or M.C.D, degree. 

2. They must present evidence of scientific ability as attested by studie.s 
completed or in progress and/or the recommendation of responsible 
individuals. 

3. They must submit a program of proposed study. 

4. They must indicate one or more institutions where the proposed pro- 
gram shall be carried out. 

5. They must submit statements of approval from the investigators with 
whom they propose to conduct their research. 

6. They must serve full time if awarded a fellowship. A small amount 
of time (10 to 15 per cent) may be allotted for course work or for par- 
ticipation in teaching, the latter purely on a voluntary basis. 

Association Notice 


The 29th annual meeting of the Association for the Study of Internal 
Secretions will be held Friday and Saturday, June 6th and 7th, 1947, in 
the Viking Room of Haddon Hall Hotel, Atlantic City, New Jersey, pre- 
ceding the Centennial meeting of the American Medical Association. 

Members are urged to make reservations immediately inasmuch as the 
hotels expect to be filled to capacity. Make your reservations directly 
with Chalfonte-Haddon Hall advising them of the accommodations you 
wish. Rates are as follows: 

Chalfonte Haddon Hall 


Single room with bath: S6, S7, S9 S7, 88, SlO 

Double room with bath (without ocean view): 88 and 810 810 and 812 

Double room with bath (side ocean view) : 812 814 

Double room with bath (ocean front): 814 and 816 816 and SIS 

Make your reservations now and avoid disappointment remember, 
you can always cancel them at a later date. , 

Those wishing to present papers should send the title of the paper an 
four copies of a comprehensive abstract to the president. Dr. Fuller 
bright, Massachusetts General Hospital, Boston, Massachusetts, at t eu 
earliest convenience. Abstracts submitted should be in proper form o 
printing in the program. Not more than the first two hundred wor sea 

be included in the printed abstract. . 

Further information regarding the meeting will be forthcoming a 

early date. 
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ENDOCRINE GENERAL 

Li, C. H., C. Kalman, H. M. Evans and Miriam E. Simpson, The 
effect of Lypophysectomy and adrenocorticotropic hormone on the 
alkaline phosphatase of rat plasma. J. Biol. Ckem. i^5(3); 715-721. 
(1946). , 

The bony changes whicli occur in hypophysectomizcd rats suggested a study of 
phosphatase since this enzyme is intimately related to changes in bone. Plasma alkaline 
phosphatase decreased progressively after hypophj'sectomy in male and female rats 40 
days of age. In normal and hypopUysectoraized tats, administration of adrenocortico- 
tropic hormone in doses causing adrenal hypertrophy produced a decrease in the plasma 
alkaline phosphatase. Since desoxycorticosterone acetate produces an increase and 
corticosterone a decrease in the phosphatase of rat femurs, it is concluded that adrenals 
caused to hypertrophy by adrenocorticotropic hormone secrete mainly, if not wholly, 
steroids with an oxygen atom on carbon atom no. 11 rather than substances akin to 
desoxycorticosterone. — H.L.M. 

Nelson, Marjorie M. and H. M. Evans. Pantothenic acid deficiency 
and reproduction in the rat. J. Nntrilion 31 (4): 497-507 (1946). 

The authors studied the effect of purified diets deficient in pantothenic acid on re- 
production in normal adult female rats. When the experimental diets were instituted on 
the 13th day of gestation, no difference was noted between the control and experimental 
groups as far as the average number of young born and their average weight at birth. 
When the experimental diets were started on the first day of gestation, one-third of the 
implantations were resorbed. Also the average weight of the young at birth and the 
average number of young per litter were decreased. When the experimental diets were 
started 1&-23 days before mating, one-third of the animals failed to have implantations, 
and 50-100 per cent of the implantations were resorbed. From those animals with im- 
plants that were not icsorbed, the number of young per Utter as well as their average 
birth weight was decreased. The growth and survival of the young borne by the panto- 
thenic acid deficient mothers were decreased in proportion to the duration of the de- 
ficiency. Diets restricted in calories (to 69 per cent of normal intake) with adequate 
amounts of pantothenic acid did not interfere with reproduction.^ — H.S.G. 
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Sydenham, A. Amenorrhoea at Stanley Camp, Hong Kong, during in- 
ternment. Brit. Med. J. 2: 159 (1946), 

A survey of 655 British women interned in Stanley Camp, seven months after the fall 
of Hong Kong, showed that 60.5 per cent of the women between the ages of 15 and 45 
years were suffering from amenorrhea, 53.67 per cent having had amenorrhea for more 
than three months. Of the 234 women with amenorrhea all except six had begun 
menstruating by May 1943. Because of the early development of this wave of amenor- 
rhea, it was felt that emotional shock must have been the primary cause. Other symp- 
toms of dietary deficiency were not obvious at that time. 

A second wave of amenorrhea developed in the early months of 1944 when the 
protein intake was severely lowered by the removal of meat from the diet. Undernutri- 
tion was apparently the primary’’ factor at this time. Many of the jmung women who 
developed amenorrhea showed a gain in weight of flabby fat while normal individuals 
were losing weight on the same diet. It was thought, therefore, that thyroid deficiency 
was also produced. — L.T.S. 

PANCREAS 

Barbosa, J. J. deC., M. B. Dockerty and J. M. Waugh. Pancreatic 
heterotopia. Review of the literature and report of 41 authenticated 
surgical cases, of which 25 were clinically significant. Surg., Gyn. & 
Ohst. 82: 527-42 (1946). 

Hypoglycemia and hj’-perinsulinism have been observed 'in association with hetero- 
topic pancreatic tissue presenting both benign and malignant change in its insular 
portion. If exploration is being carried out in a case of hypoglycemia with a definite 
“Whipple’s triad” and, after a thorough search, no tumor is found in the pancreas, the 
surgeon should look for heterotopic pancreatic tissue. The most common locations are 
the stomach, duodenum and jejunum in that order. — J.M. 

Haist, R. E. Carbohydrate metabolism in traumatic shock. Am. J . Digest. 
Dis. 18 (5): 152-155 (1946). 

The author observe'd animals whose hind limbs had been traumatized by pressure 
cuffs (dogs) and metal clamps frats), shock being studied when these traumatizing 
agents were removed. The shocked animals showed high blood sugars and low levels of 
liver and muscle glycogen. The muscles of the injured extremities contained no detect- 
able glycogen. Glucose administration led to high blood sugars over a prolonged peiio 
without affecting the glycogen levels. Insulin lowered the blood sugar but did not in- 
crease muscle or liver glycogen Fructose raised the levels of blood glucose but did no 
affect the liver glycogen values. The turnover of high energy phosphorus compoun s 
(adenosine'triphosphate and phosphocreatine) was normal in the undamped extremities. 
The author concluded that, since reclamping reversed most of the changes noted, some 
change had occurred in the damaged tissue which affected the activity of parts remo 
from the site of injury. — H.S.G. 

Mirsky, I. A. What is the cause of diabetes mellitus in man? Am. J- Digest. 

75 (5); 130-136 (1946). 

The roles of pancreatic insufficiencj’’ and insulin insufficiency in causing dia 
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mellitus in the human were discussed. Tlie author pointed out that since the pancreas in 
25 per cent of diabetics showed no morphologic evidence of damage, pancreatectomy in 
man led to an insulin requirement much less than that observed in many human dia- 
betics, and since the islets of Langerhans are hj^perplastic in cases of acromegaly with 
diabetes mellitus, the pancreatic insufficiency hypothesis is invalid. However, because 
there are tissue proteinases or insulin antagonists which may increase the utilization, 
destruction or inhibition of insulin and thus produce decreased amounts of circulating 
insulin, the author felt insulin insufficiency to be a more likely cause for diabctc.s mellitus 
in humans. The conclusion reached was that the etiology of diabetes mellitus in man is 
unknown. — H.S.G. 

Mosenthal, H. 0. AND Eileen Barry. Evaluation of blood sugar tests: 

Significance of the non-glucose reducing substances and the arterio- 
venous blood sugar difference. Am. J. Digest. Dis. 13 (5): IGO^ICT 
(1946). 

The difference between the values obtained by tiic Folin-Wu method of blood sugar 
determination and the ‘the true blood sugar’ method of bauber and ^lattice was used as 
a measure of non-glucosc reducing substances in the blood. In 200 cases (normal and 
diabetic) the non-glucose reducing substances varied from one to 78 mg. per 100 cc. (38 
per cent of the cases were above the usually accepted limit of 30 mg. per 300 cc.). "When 
glucose tolerance tests were performed, the non-glucosc reducing substances fluctuated 
markedly and unpredictably. Therefore, the authors concluded that true blood sugars 
are a better guide in interpreting glucose tolerance. 200 determinations (mostly on 
diabetics) of arterio-venous blood sugar difference revealed a variation from minus 26 
to 102 mg. per 100 cc. Although it has been stated that venous blood sugar is higher than 
arterial blood sugar in diabetics, this was observed in only nine per cent of the tests. 
The average arterio-venous blood sugar difference in fasting normals and diabetics was 
9 mg. per 100 cc. and this difference was not found to vary in diabetics with or without 
insulin two hours after a meal. How’ever, the arterio-venous difference increased in both 
diabetics and non-diabetics after 100 Gms. of glucose was administered. The authors 
felt that the arterio-venous difference is a measure of sugar metabolized in the forearm, 
and therefore venous blood samples should be taken to indicate the over-all efficiency of 
carbohydrate metabolism. It was reasoned that arterial blood samples are preferable to 
determine renal glycosuria. — H,S.G. 

Peters, J. P. The use of carbohydrate in diabetic acidosis. Aiii. J. Digest. 
Dis., IS (5): 127-128 (1946). 

The author advocated the intravenous administration of glucose (in addition to 
insulin) in cases of diabetic acidosis and coma. Reasoning that the liigh blood sugar 
(derived from tissue protein and fat) gives an exaggerated impression of the amount of 
glucose in the body and that the liver is probably deglycogenated in diabetic acidosis, 
he favored the use of parenteral glucose 1) to compensate for the glucose lost in the 
urine, 2) to accelerate the synthesis of liver glycogen which he felt is necessary before 
the patient can burn carbohydrate, and 3) to prevent possible hypoglycemic shock 
resulting from insulin administration. He treated patients in diabetic acidosis with 25 
Gms. of glucose (10 per cent solution) intravenously and 50 units of insulin as soon as 
they were seen. Then glucose was administered (10 Gms. per hour) until the blood sugar 
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O UT OF the war has come a great 
lesson in thrift — the success 
of the Payroll Savings Plan. 

Under this Plan, during the war, 
millions of wage earners set aside 
billions of dollars for War Bonds 
through “painless” weekly pay 
deductions. 

Under it today, millions more 
continue to use its easy deductions 
to buy U. S. Savings Bonds ... to 
put away the money for new 
homes, new cars, new appliances. 

Suggestion: Why not let this new, 
easy way to save help you save too? 



Waelly 

Savings 


$ 3.75 
6 25 
7.50 
9.38 
12.50 
15.00 
18.75 


SAVINGS AND INTEREST ACCUMULATED 


In 1 Year 

In 10 Yean 

J195 00 

52,163.45 

325.00 

3,607.54 

390.00 

4,329.02 

487.76 

5,416.97 

650.00 

7,217.20 

780.00 

8,660.42 

975.00 

10,828.74 



Savings chart. Plan above shows how even 
modest weekly savings can grow big. Moral: 
Join your Payroll Savings Plan next payday. 



Out of pay— into nest eggs! A wage earner ci 
choose his own figure, have it deducted regu ar 
from earnings under Payroll S' vjngs Plan. 


$Ay£ WE ^ IM/- 

wy YOUR 30HDS THROUGH PAYROLL SAVIHGS 


Contributed by this magazine in co-operation 
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In answering advertisements please mention JOURNAL OF Clinical Endocrinol 








